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Page  537.  line  9— for  hrunriromis  read  hrunneirdrnis. 
P»g«  .V57.  line  13— for  PipettehUa  read  Pipe  ft  el  fa. 
Page  758,  line  25— /or  Naturliche  r^-ar/  Natiirliche. 


LIST   OF   FLA.TES. 

PROCEEDINGS  1896. 

Plate  I. — The  Organ  of  Jacobson  in  the  Horse. 

Plates  II. -V. — Ornate  Boomerangs  from  New  South  Wales  and  Queensland. 

Plates  VI. -VIII. — Fossil  Marsupials  and  Echidna  {Macropua  ivotnbeyensis, 
Potoroii^  tridactylus  var.  antiquuSf  Bnrramya  parvus^  Palceope- 
taurus  eleyans,  Pseiuiochirua  ajitiquits,  Perameles  ipombeyensis. 
Echidna  sp.)  from  a  Bone  Breccia  Deposit  near  the  Wombeyan 
Caves,  N.S.W. 

Plate  IX. — Insects  infesting  Grass-Trees  [Xanthorrhma). 

Plates  X. -XI. — Australian  Fungi. 

Plate  XII. — Astralium  monili/erum,  n.sp.,  fromNew  Britain. 

Plate  XIII. — Rare  Varieties  of  Pterocera  lamhisy  Linn. 

Plate  XIV. — Teara  contrarian  Walk.,  and  larval  bag-shelters. 

Plate  XV. — Section  showing  junction  between  the  Trachyte  Volcanic  Group 
and  the  Permo-Carboniferous  Coal  Measures,  Warrumbungle 
Mountains,  N.S.W. 

Plate  XVI. — Sections  showing  the  intercalation  of  DIatomaceous  EUu-th  in 
the  Trachyte  Series,  and  in  association  with  Cinnamomum  Lftirh- 
hardtiiy  Ettings.,  Warrumbungle  Mountains,  N.S.W. 

Plate  x\ii.— Cinnamomum  Ltichhardtii,  Ettings.,  Warrumbungle  Moun- 
tains, N.S.W. 

Plates  xviii.-xx. — New  Araneidce  from  New  South  Wales. 

Plate  XXI. — Prostajithera  discolor,  n.sp. 

Plate  XXII. — ProstarUhera  strictaf  n.sp. 

Plates  XXIII. -XXXIV. — The  Sooty-Mould  {Capnodium  cUricofum,  n.sp.)  of 
Citrus  Trees. 

Plates  XXXV. -XXX VI. — Australian  Termites. 

Plate  xxxvri. — Surface  of  Calcareous  Radiolarian  Rock  etched  with  dilute 

h;ci. 

Plate  xxxviii. — New  South  Wales  Palaeozoic  Radiolaria. 

Plate  xxxix. — South  Australian  Pre-Cambrian  (?)  Radiolaria. 

Plate  XL. — Sections  and  Map  illustrative  of  the  Occurrence  of  Pre-Cam- 
brian (?)  Radiolaria  in  South  Australia. 

Plates  XLi.-XLViii. — The  Organ  of  Jacobson  in  Marsupials. 

Plate  XLix. — New  Australian  Arachnids  (Epeira  coronata  (  ?  ),  Pa^hygnatha 
superba,  (  9  )»  AUtis  sphjuitns,  ( cJ  );  and  BtUhus  flavicruris). 

Plates  L.-LV. — New  South  Wales  Silurian  Trilobites  (Fam.  Odontopfeuridie), 

Plate  LVi. — A  new  Fungus  (Capnodium  callitria)  attacking  the  Murray 
Pine. 

Plate  LVii. — Domatia  in  Australian  and  other  Plants. 

Plate  LVin. — Two  Papuan  Throwing-Sticks. 

Plates  Lix.-LXi.— New  South  Wales  Eucalypts  (Stringybarks). 


3PHOOEEIDIlsra-S 

OF  THE 

LINNEAN    SOCIETY 


lsfJ=i\A/     SOTTTia:    "V^T^^IjES- 


WEDNESDAY,  25th  MARCH,  1896. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  in  the 
Unnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday  even- 
ing March  25th,  1896. 


The  President,  Henry  Deane,  Esq.,  M.A.,  F.L.S.,  in  the  Chair. 


The  President  gare  notice  that  upon  requisition  he  convened  a 
Hpedal  General  Meeting  to  be  held  on  April  29th,  to  take 
precedence  of  the  Monthly  Meeting.  Bitsiness :  The  Hon. 
Treasurer  to  move  for  the  insertion  in  Rule  xxiii.  of  an  additional 
cUuae  providing  for  the  countersigning  of  all  cheques  drawn  on 
behalf  of  the  Society. 


DONATIONS. 


(Received  since  the  Meeting  in  November,  1896.) 

Manchester  Museum,  Owens  College — Studies  in  Biology. 
TqL  iii  (1895) :  Catalogue  of  the  HadBeld  Collection  of  Shells 
fcom  the  Loyalty  Islands.     From  the  Museum. 


2  DONATIONS. 

Perak  GoTernment  Gazette.  VoL  viii.  Nos.  27-31  (Oct.-Dec. 
1895);  Vol.  ix.  No8.  1-3  (Jan.  1896).  From  tJie  Governme^tt 
Secretartf. 

Royal  Society  of  Victoria — Transactions.  Vol.  iv.  (1895). 
From  the  Society, 

Imperial  University,  Japan — Calendar,  1894r-95.  From  the 
President. 

CoUege  of  Science,  Imperial  University,  Japan — Journal.  Vol. 
ix.  Part  1  (1895).     From  tlie  Director, 

Society  Royale  Linn^nne  de  BruxeUes — Bulletin.  21"®. 
Ann^.  Nos.  1-3.  (Nov.  1895-Jan.  1896).     From  tJie  Society, 

McAlpine's  "  Systematic   Arrangement  of  Australian   Fungi, 

together  with  Host-Index  and  List  of  Works  on  the  Subject." 

(4to.    1895).  From  tite   Trustees  of  the    Free    Public    Library y 
Melbourne. 

Geological  Society,  London — Quarterly  Journal.  Vol.  li.  Part 
4  (No.  204,  Nov.  1895):  Vol.  lii.  Part  1  (No.  205,  Feb.  1896)  : 
Geological  Literature,  <fec.,  1895.     From  tlie  Society . 

Zoologischer  Anzeiger.  xviii.  Jahrg.  Nos.  487-492  (Oct.-Dec. 
1895);  xix.  Bd  Nos.  493-495  (Jan.-Feb.  1896).  From  the 
Editor. 

Senckenbergische  Naturforschende  Gesellschaft  in  Frankfurt 
a/M. — Bericht,  1895.     From  the  Society. 

Societe  Geologique  de  Belgique  —  Annales.  T.  xx.  4®  Liv. 
(1892-93);  T.  xxii.  2'"«.  Liv^.  (Sept.  1895).     From  the  Society, 

American  Naturalist.  Vol.  xxix.  Nos.  347-348  (No.v.-Dec. 
1895);  Vol.  XXX.  Nos.  349-350  (Jan.-Feb.  1896).  From  the 
Editors. 

Victorian  Naturalist.  Vol.  xii.  Nos.  8-11  (Nov.  1895-Feb. 
1896).     Fro7n  the  Field  Naturalists  Club  of  Victoria. 

American  Geographical  Society — Bulletin.  Vol.  xxvii.  No.  3 
(1895).     From  the  Society. 


DONATIONS.  6 

Hamilton  Association — Journal  and  Proceedings  for  1894-95. 
From  the  As^ocicUion, 

Geolc^'cal  Survey  of  Canada — Palseozoic  Fossils.  Vol.  i.  (ISGI- 
^.J);  Vol  ii  Part  L  (1874);  Vol.  iii.  Parts  i.-ii.  (1884  and  1895) : 
Maps  of  the  Principal  Auriferous  Creeks  in  the  Cariboo  Mining 
Distdct,  British  Columbia,  Nos.  364-372,  379-390  and  550-551  : 
Sheet  No.  11,  S.  W.  Nova  Scotia:  Eastern  Townships  Map — 
V«^bec.  N.-E.  Quarter  Sheet;  Rainy  River  Sheet — Ontario. 
From  the  Director, 

American  Museum  of  Natural  History — Bulletin.  Vol.  vii. 
(IS9:);,  Sig.  20-24,  pp.  305-388  (Sept.-Dec.  1895).  From  the. 
MuMum. 

I>epartment  of  Mines,  Perth,  W.  A. — "Mining  Handbook  to 
tiH*  Colony  of  Western  Australia."  2nd  Edition  (1895).  By  H. 
P.  Woodward,  J.P.,  F.G.S.     From  the  Secretary /or  Mines. 

Barpau  of  Agriculture,  Perth,  W.  A. — Journal.  Vol.  ii.  Nos. 
2*>  27  /Nov.-Dec.  1895);  Vol.  iii.  Nos.  1-5  (Jan.-Mar.  1896).  From 
tk^  S-r rotary. 

Naturwissenschaftlicher  Verein  zu  Osnabriick — Jahresbericht, 
Hy.VJ4.      From  the  Society, 

Michigan  Fish  Commission — Bulletin.  No.  5  (1895).  From 
t^*  Commi»non, 

Harvanl  College,  Cambridge,  Mass. — Bulletin  of  the  Museum 
<rf  Com|>arative  Zoology.  Vol.  xxvii.  Nos.  4-6  (Aug. -Nov.  1895): 
Annual  Report  of  the  Curator,  1894-95.     From  the  Curator. 

Asiatic  Society  of  Bengal — Journal.  n.s.  Vol.  Ixiv.  (1895),' 
Part  L  No.  2:  Proceedings,  1895.  Nos.  vii.-viii.  (July- Aug.). 
Frtftn  the  Society. 

Soci/'te  de  Physique  et  d'  Histoire  Naturelle  de  Geneve — 
M^tnoiren.      T.  xxxii.      Premiere  Partie  (1894-95;.       From  tJie 

Royal  Microscopical  Society — Journal.  1895.  Parts  5  and  6 
<'>cl.  and  Dec.).     From  tlie  Society. 


4:  DONATIONS. 

Geological  Survey  of  India — Records.  Yol.  xxviii.  Part  4 
(1895).     From  the  Director. 

Hooker's  "Icones  Plantarum."  (Fourth  Series).  Vol.  v. 
Parts  i.-ii.  (Nov.  1895-Jan.  1896).     From  thn  Bentkam  Trustees, 

K.  K.  Zoologisch-botanische  Gesellschaft  in  Wien — Verhand- 
lungen.  Jahrgang,  1895.  xlv.  Band  8-10  Hefte.  Froni  the 
Society. 

Australasian  Journal  of  Pharmacy.  Vol.  x.  No.  120  (Dec. 
1895);  Vol.  xi.  Nos.  121-123  (Jan.-Mar.  1896).  From  the 
Editor. 

Pharmaceutical  Journal  of  Australasia.  Vol.  viii.  Nos.  11-12. 
(Nov.-Dec.  1895);  Vol.  ix.  Nos.  1-2  (Jan.-Feb.  1896).  From  tlus 
Editor. 

Pamphlet  entitled  "  Stratigraphical  Notes  on  the  Georgina 
Basin,"  *fec.  (1895).  By  R.  L.  Jack,  F.G.S.,  F.R.G.S.  From  the 
Author. 

Nederlandsche  Entomologische  Vereeniging — Tijdschrift  voor 
Entomologie.     Deel  xxxviii.  Afl.  i.  (1894-95).     From  the  Society. 

L'Acad^mie  Imp^riale  des  Sciences  de  St.  P^tersbourg — 
Bulletin.  v«.  S^rie.  T.  ii.  No.  5  (May,  1895);  T.  iii.  No.  1 
(June,  1895).     From  the  Academy, 

Troisieme  Congr^s  International  de  Zoologie — Guide  Zoolo- 
gique  :  Communications  Diverses  sur  les  Pays-Bas  (1895).  From 
Uie  Xetlierlands  Natural  History  Society,  Helder, 

'  Soci^te  d'  Horticulture  du  Doubs,  Besan9on — BuUetin.  n.8. 
Nos.  59-60  (Nov.-Dec.  1895):  S^rie  Illustr^.  No.  1  (Jan.  1896). 
From  the  Society. 

Pamphlet  entitled  "  On  Mediterranean  and  New  Zealand 
Eetepor(e,"  Ac.   (1895).      By  A.  W.  Waters,  F.L.S.     From  the 

Author. 

Cambridge  Philosophical  Society  —  Proceedings.  VoL  viii. 
Part  5;  Vol.  ix.  Part  i.  (1895).     From  the  Society. 


DONATIONS.  0 

Zoological  Society,  London — Abstracts.  19th  Nov.,  3rd  Dec., 
ITih  Dec.  1895,  14th  Jan.  1896,  Feb.  4th  :  Proceedings,  1895. 
PartiiL:  Transactions.     Vol.  xiiL  Part  11   (Oct.   1895).     From 

ike  Sodeiy. 

Royal  Society  of  South  Australia — Transactions.      Vol.   xix. 
Pm  ii.  (Dec.  1895).     From  the  Society, 

Society  Royale  de  GWographie  d*  An  vers  —  Bulletin.  T.  xx. 
-i^-S"-  Faacs.   (1895-96) :  M^moires.     T.  iv.     From  tJie  Society. 

Department  of  Agriculture,  Sydney — Agricultural  Gazette. 
VoL  vi  Parts  11-12  (Nov.-Dec.  1895);  Vol.  \'ii.  Parts  1-2  (Jan.- 
Feb.  1896).  From  the  Hon,  tlie  Minister  for  Afines  and 
Agriexdture, 

Johns  Hopkins  University  Circulars.  Vol.  xv.  No.  121  (Oct. 
1^95).     From  the  University, 

Natarwitisenschaftlicher  Verein  des  Reg.-Bez.,  Frankfurt  a/0. 
— Helios,  xiii.  Jahrg.  1895.  Nos.  1-6  (Ap.-Sept.):  Societatum 
Litter*,  ix.  Jahrg.  1895.  Nos.  4-9  (Ap.-Sept.).  From  the 
Society, 

Scottish  Microscopical  Society — Proceedings,  1894-95.  From 
iA4  Society, 

Kaiserliche  Mineralogische  Gesellschaft,  St.  P^tersbourg — 
Materiahen  zur  Geologic  Russlands.  Bd.  xvii.  (1895).  From 
iUe  Society. 

V.a  Department  of  Agriculture — Division  of  Ornithology  and 
Mammalogy — Bulletin.  No.  6  (1895):  Division  of  Entomology — 
BalJetin.  n.s.  Nos.  1-2  (1895)  From  the  Secretary  of  Agri- 
culture, 

Connecticut  Academy  of  Arts  and  Sciences — Transactions. 
Vt4a.  i-iii;  VoL  iv.  Parts  1-2;  Vols,  v.-vi.  (1866-85;.  From 
tU  Academy. 

Bombay  Natural  History  Society — Journal.  Vol  ix.  No.  5; 
TfA.  X.  No.  I  (Oct. -Nov.,  1895).     From  the  Society. 


6  DONATIONS. 

Soci^te  Entomologique  de  Belgique — ^Annales.  T.  xxxvi.  (1892); 
xxxviii.  (1894):  M^moires.     i.  (1892).     From  the  Society, 

Pamphlet  entitled  "  Analyses  of  the  Artesian  Waters  of  New 
South  Wales,"  <kc.  By  J.  C.  H.  Mingaye,  F.C.S.  No.  2  (1895). 
From  the  Author. 

Entomological  Society  of  London — Proceedings,  1895.  Parts 
iv.-v.     From  tJie  Society. 

Museo  de  La  Plata— Revista.  T.  vi.  Part  ii.  (1895).  From 
the  Director. 

Australian  Museum,  Sydney — Records.  Vol.  ii.  No.  7. 
(Jan.,  1896).     From  the  Trustees. 

Acad^mie  Royale  des  Sciences  et  Lettres  de  Danemark, 
Copenhague — Bulletin.  Ann6e,  1895.  No.  2  (April-May).  From 
the  Academy. 

Kongliga  Svfenska  Vetenskaps-Akademie  ~  Handlingar.  Bd. 
xxvi.  (1894-95):  Bihang.  Bd.  xx.  Afd.  i.-iv.     From  the  Academy. 

Journal  of  Conchology.  Vol.  viii.  No.  5  (Jan.,  1896).  From 
the  Concliological  Society  of  Great  Britain  and  Ireland. 

Naturhistorischer  Verein  der  Preussischen  Rheinlande,  West- 
falens,  and  des  Reg.-Bez.,  Osnabriick — Verhandlungen.  lii. 
Bd.  Erste  Halfte,  (1895):  Sitzungsberichte  der  Niederrheinischen 
(Jessellschaft  fiir  Natur-  und  Heilkunde  zu  Bonn.  1895.  Erst« 
Halfte.     From  the  Society. 

Societe  Beige  de  Microscopie — Annales.  T.  xix.  2"*.  Fasc. 
(1895).     From  the  Society. 

Archiv  for  Mathematik  og  Naturvidenskab.  Bd.  xvii.  Hefte 
1-4  (Ap.,  1894;  Aug.,  1895).  From  the  Royal  University  of 
Upsal. 

Upsala  Universitets  Mineralogisk-Geologiska  Institution — 
Meddelanden.  Nos.  11  and  17-19.  From  the  Boy al  University 
of  Norway. 


DONATIONS.  T 

Society  Rojale  Malacologique  de  Belgique — Annales.  T. 
xivu.  (1892):  Proc^Verbaux.  T.  xxi.  (1892),  pp.  75-86. 
(Nov.-Dec.)  ;  T.  xxu.  (1893);  T.  xxiiL  (1894);  T.  xxiv.  (1895), 
pp.  1  83  (Jan. -May).     From  the  Society, 

Soci^t^  Nationale  des  Sci.  Nat.  et  Math,  de  Cherbourg — 
Memoires,     T.  xxix.  (1892-95).     From  the  Society, 

(Jeelong  Naturalist.  Vol.  v.  No.  2  (Jan.,  1896).  From  the 
Geelong  Fi^Jd  Xaluralists  Club. 

Royal  Society,  London — Proceedings.  Vol.  Iviii.  Nos.  349- 
352  (Aug.-Nov.,  1895);  Vol.  lix.  No.  353  (Jan.,  1896).  From 
ih^  Society. 

Royal  Irish  Academy — Transactions.  VoL  xxx.  Parts  15-17 
;FeK-Dec.,  1895):  Proceedings.  Third  Series.  Vol.  iii.  No.  4 
(I>ec.»  1895)  :  List  of  Members,  1895.     From  the  Academy. 

Entomologiska  Foreningen  i  Stockholm — Entomologisk  Tids- 
krift.     Arg.  16,  1895.     Haft  1-4.      From  tlie  Society, 

(Queensland  Greological  Survey — Report  on  the  Leichhardt 
*rt)ki  Field  and  other  Mining  Centres  in  the  Cloncurry  District, 
l*^!*:)  (No.  20S).     By  W.  H.  Rands.     From  the  Director. 

Sydney  Observatory — Results  of  Rain,  River,  and  Evaporation 
OWr\'ations  made  in  New  South  Wales  during  1894  under  the 
Direction  of  H.  C.  Russell,  B.A.,  C.M.G.,  F.R.S.,  Govt.  Astro- 
nomer.    From  the  Director. 

Bareau  of  American  Ethnology— Bulletin  W.  (No.  23)  [1894]. 
From  the  Bureau, 

Public  Library,  Museums,  and  National  Gallery,  Melbourne — 
Rf-port  of  the  Trustees,  1894.      From  the  Trustees. 

Tniversity  of  MeHx)ume — Examination  Papers  :  Matric.  (Nov., 
I'^yo) ;  Annual  (Oct.  and  Dec.,  1895).      From  the  University. 

Comit^  Gei)logique,  St.  Petersbourg — Bulletin.  Supplement 
w  T.  xiv.,  1894:  M^moires.  Vol.  x.  No.  4  (1895).  From  the 
^omuiitiee. 


8  DOXATIOXS. 

Department  of  Agricahure,  Victoria — ^Three  Reports  by 
Messrs.  Sinclair  and  Irvine:  Guides  to  Growers,  Nos.  6-7,  18- 
20,  and  22.     From  C.  French,  E$q.,  FL,S, 

Gordon  Technical  Collie,  Geelong — The  Wombat.  Vol.  L 
No.  2  (1895).     Frtm  the  College, 

Ulnstitut  Colonial  de  Marseille — Annales.  VoL  ii.  (1895). 
From  the  Institution, 

Revista  de  Sciencias  Naturaes  e  Sociaes.  Vol.  iv.  No.  14(1896). 
From  the  Directors, 


OBSERVATIONS  ON  THE  RELATIONS  OF  THE  ORGAN 
OF  JACOBSON  IN  THE  HORSE. 

By  R.  Broom,  M.D.,  B.Sc. 

(Plate  i.) 

In  Herzfield's  recent  paper  "  Ueber  das  Jacobson'gche  Organ 
6m  Menschen  und  der  Saugethiere  "♦  he  calls  attention  to  the 
peculiarity  in  the  Horse  in  that  in  it  there  is  no  naso-palatine 
eaoal  opening  into  the  mouth,  and  that  the  duct  of  Jacobson, 
inftt««d  of  opening  into  the  nasopalatine  canal  as  in  most  higher 
oiammals,  opens  into  a  deep  depression  in  the  nasal  floor.  This 
condition  he  found  to  exist  in  both  the  Horse  and  the  Ass,  and 
btt  stateii  that  according  to  Gratioletf  a  similar  condition  is  found 
in  the  Camel  and  Giraffe. 

As  I  bad  from  my  studies  on  the  organ  of  Jacobson  in  different 
Orders  come  to  the  conclusion  that  though  the  degree  of  develop- 
BkHit  of  the  organ  may  vary  greatly  in  different  genera  the  type 
on  which  it  is  formed  is  remarkably  uniform  in  each  Order,  I 
natorally  became  anxious  to  find  the  explanation  of  how  it  was 
that  the  organ  in  the  Horse  differed  apparently  so  remarkably 
from  the  normal  Ungulate  type  as  found  in -the  Sheep. 

Being  fortunate  in  having  in  my  possession  the  head  of  a  foetal 
Horse  I  have  made  a  study  of  the  relations  of  the  organ  by 
means  of  a  series  of  vertical  sections.  Though  the  examination 
uf  a  younger  specimen  would  doubtless  have  been  even  more 


*  Zojlog.  Jahrbncb,  Abtbeil.  fiir  Anatomie  and  Ontogenie.  Bil.  iii.  ISSJ. 
t  Kecherchet  tar  i*organe  de  Jacobson.       aria,  1845. 
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satisfactory,  as  the  present  series  sufficiently  elucidates  the  nature 
of  the  peculiarity,  I  think  it  well  to  publish  the  present  results. 

The  Horse  differs  from  most  mammals  in  having  the  premaxil- 
laries  developed  in  such  a  way  as  to  carry  the  palate  forward  in 
advance  of  the  nares  and  forming  a  sort  of  rostrum — a  condition 
seen  in  a  much  greater  degree  in  the  Tapir.  As  a  result  of  this 
development  a  large  portion  of  the  anterior  part  of  the  nasal 
septum  is  clasped  between  the  premaxillaries,  and  the  lateral 
cartilages,  which  in  most  mammals  become  the  "  cartilages  of  the 
nasal  floor,"  are  here  confined  by  the  premaxillaries  and  prevented 
from  developing  laterally  to  any  great  degree,  and  seem  to  com- 
pensate for  the  want  of  lateral  expansion  by  developing  down- 
wards. 

Figure  1,  Plate  i.,  represents  a  section  immediately  behind  the 
point  where  the  premaxillary  gives  off  its  palatine  process.  A 
portion  of  the  lateral  cartilage  (Lc.)  is  seen  passing  downwards 
from  the  nasal  septum  (n.s.)  between  the  premaxillary  and  the 
palatine  process.  A  little  below  it  may  be  observed  an  oval 
cartilage  cut  across — this  is  an  anterior  process  from  the  lateral 
cartilage.  It  passes  well  forward,  approaching  nearer  to  the 
palate,  and  ending  a  little  behind  the  rudimentary  papilla.  The 
most  noteworthy  peculiarity  of  this  section  is  that  there  is  no 
trauje  of  the  naso-palatine  canal  to  l)e  seen,  nor  is  there  in  any 
anterior  section.  Even  by  the  sides  of  the  papilla,  where  the 
anterior  opening  of  the  canal  would  \ye  expected,  I  have  failed  to 
find  even  a  rudiment. 

A  little  distance  behind  the  plane  of  figure  1  the  anterior 
process  of  the  lateral  cartilage  is  seen  united  with  the  main  part, 
which  though  still  attached  to  the  nasal  septum  is  becoming 
constricted  off.  In  a  slight  concavity  on  the  inferior  end  of  the 
cartilage  is  found  on  this  plane  the  anterior  closed  end  of  the 
imperfect  naso-palatine  canal  {n.p.c). 

In  figure  3  the  naso-palatine  canal  is  found  to  have  a  distinct 
lumen,  and  on  its  inner  side  it  is  supported  by  a  small  downward 
cartilaginous  process. 
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In  the  Dext  succeeding  planes  the  relation  of  the  duct  to  the 
cartilages  is  very  similar,  but  the  lateral  cartilage  is  found 
becoming  shorter  and  broader  and  detaching  itself  from  the 
nisal  septum  (iig.  4). 

On  reaching  the  plane  shown  in  fig.  5  the  nasal  cavity  is  found 
to  be  approaching  the  lateral  cartilage,  which  here  becomes  for 
the  first  time  a  "  nasal-floor  cartilage "  proper.  At  its  outer 
Angle  it  is  seen  sending  up  a  process  which  further  back  is  foimd 
to  represent  the  rudimentary  cartilage  of  the  nasal  wall.  Here 
the  naso-palatine  canal  is  seen  flattened  out  and  about  to  give  off 
Jacobson  s  duct.  The  inner  part  or  Jacob/ion  s  duct  is  almost 
burrounded  by  cartilage. 

In  figure  6  the  ducts  are  seen  (separated,  and  a  cartilaginous 
partition  passes  between  them. 

In  the  following  figure  the  outer  part  of  the  cartilage  is  seen 
detached,  while  the  inner  forms  a  complete  investment  for 
Jac«)bson's  duct.  Between  the  two  portions  of  the  divided 
Uteral  cartilage  is  found  the  naso-palatine  canal  about  to  open 
into  the  nasal  cavity. 

Behind  this  region  the  organ  and  its  cartilages  are  found  quite 
to  follow  the  ordinary  mammalian  form. 

It  will  l)e  olwerved  that  the  points  in  which  tlie  Horse  differs 
fn»m  the  normal  type  are  these  : — (1)  occlusion  or  a])sence  of  the 
anterior  part  of  the  nasopalatine  canal,  leading  to  the  secretion 
fn»in  JacolKft)n's  organ  passing  backwards  into  the  nasal  cavity  by 
the  upper  part  of  the  naso-palatine  canal;  and  2)  the  anterior 
pnjcesses  of  cartilage  usually  given  off  from  the*  nasal-floor  or 
lateral  cartilage  and  passing  forward  supporting  Jacobson's  duct 
and  the  naso-palatine  canal,  here  for  the  greater  part  remain 
united  with  the  lateral  cartilage.  In  the  absence  of  even  a  trace 
*»f  the  canal  in  its  anterior  part,  it  is  doubtful  whether  the 
anterior  cartilaginous  process  represents  Jacobson's  or  Stenson's 
cartilages  or  a  fusion  of  both— probably  the  latter. 
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In  almost  all  other  respects  there  is  a  close  agreement  between 
the  condition  of  parts  in  the  Horse  and  those  in  most  other 
Ungulates. 

Fig.  10  shows  a  section  of  part  of  the  nose  of  a  very  small  foetal 
Calf.  Here  both  Jacobson's  and  Stenson's  cartilages  are  well 
developed  and  seem  distinct  from  the  broad  nasal-floor  cartilage. 
If  this  be  compared  with  figures  4  or  5  the  close  resemblance  will 
be  seen;  in  fact  the  only  marked  difference  is  that  in  the  Horse 
the  cartilages  of  Jacobson  and  Stenson  are  united  with,  the  nasal- 
floor  cartilage,  in  the  Calf  distinct.  But  all  the  corresponding 
parts  can  easily  be  observed. 

Figure  1 1  represents  a  section  of  the  foetal  Calf  corresponding 
to  figure  6  in  the  Horse.  Here  the  duct  cartilages  are  united 
with  the  nasal-floor  cartilage  as  in  the  Horse.  The  resemblance 
is,  however,  somewhat  marred  by  the  enormous  development  of 
the  cartilage  of  the  nasal  wall  in  the  Calf.  Such  variations  in 
cartilaginous  development,  however,  occur  in  very  nearly  allied 
forms  as  the  Cat  and  Dog. 

The  agreement  of  figure  12  with  figure  8  is  most  striking. 

The  peculiarities  in  the  Horse  are  probably  due  to  the  strong 
development  of  the  premaxillary  bones  leading  to  the  occlusion 
of  the  anterior  part  of  the  naso-palatine  canal  and  to  the  vertical 
direction  assumed  by  the  lateral  cartilage  permitting  the  duct 
cartilages  to  remain  united  with  the  main  body. 

The  similar  condition  in  the  Camel  is  probably  iCccounted  for 
by  the  fact  that  its  very  recent  ancestors  had  remarkably  well 
developed  incisors,  e.y ,  Protolabes  from  the  Upper  Miocene  of 
Oregon. 

In  the  Girafie  the  explanation  is  not  very  manifest. 

I  have  to  acknowledge  my  indebtedness  to  Dr.  John  Mackie 
and  Mr.  A.  Robb,  F.R.C.V.S.,  of  Glasgow,  for  the  foetal  horse 
examined,  and  to  Mr.  Alf.  Swan,  of  Taralga,  for  the  foetal  calf. 
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REFERENCES  TO  PLATE  I. 

*./.c,  ADterior  process  of  lateral  cartilage;  tT'.c,  Jacobson'a  cartilage; 
J'd,,  Jacob6on*s  dact;  J.o.,  Jacobson's  organ;  l.c.y  lateral  cartilage;  Mx., 
■szilUry:  n./.c.,  nasal-floor  cartilage;  n.p.c,  naso-palatine  caoal;  n.ir.c.i 
Mttl-wall  cartilage;  n.«.,  nasal  septum;  p.Pmx.y  palatine  process  of  pre- 
aaxiOary;  Pmx.y  premaxillary. 

Kg!.    1-  9. — Transverse  vertical  sections  through  snout  of  'foetal  Horse 
(head  length  about  7*5  cm.)  x  7. 

Fiji.  1042. — Transverse  vertical  sections  through  snout  of  fojtal  Calf  (h«ad 
length  about  2  cm.)  x  30. 

Dotted  portion  represents  cartilage;  parts  shaded  by  lines  represent  the 
fcjioiis  of  osaification. 


14 


DESCRIPTIONS     OF     FURTHER     HIGHLY     ORNATE 

BOOMERANGS  FROM  NEW  SOUTH  WALES 

AND  QUEENSLAND. 

By  R.  Etheridge,  Junr.,  Curator  op  the  Australian  Museum. 

(Plates  ii.-v.) 

The  boomerangs  described  in  the  present  communication  may 
be  regarded  as  supplementary  to  those  of  an  ornate  nature 
figured  in  these  "  Proceedings,"*  and  the  "  Macleay  Memorial 
Volume."!  They  are  from  the  collections  of  Dr.  J.  C.  Cox,  and 
Messrs.  P.  R.  Pedley  and  N.  Hardy,  and  my  best  thanks  are  due 
to  these  gentlemen  for  the  loan  of  the  weapons. 

The  first  five  boomerangs  generally  resemble  one  of  those  first 
referred  to,  +  where  the  incised  ornament  consists  of  loops  returned 
on  themselves,  either  continuous  along  the  whole  length  of  the 
weapon  or  disconnected  one  from  the  other. 

The  most  highly  ornate  of  the  five  (Fig.  4)  bears  three  incised 
loops  formed  by  from  three  to  five  continuous  grooves,  the  loops 
gradually  increasing  in  length.  The  free  end  of  the  shortest  loop 
commences  near  one  of  the  apices  of  the  weapon,  passes  down 
the  middle  line  for  about  one  quarter  its  length,  then  turns 
to  the  left  or  concave  side  of  the  boomerang  and  is  returned 
again  to  the  apex,  at  this  point  rounding  on  to  the  convex  side, 
which  it  follows  to  a  point  a  trifle  beyond  the  centre  of  the 
weapon.  Here  it  turns  to  the  left  as  far  as  the  middle  line,  and 
is  again  returned  in  that  plane  until  meeting  with  and  joining 
the  tirst  bend,  the  loop  curves  on  itself  to  the  left  and  follows  the 
concave  margin  throughout  the  remaining  length  of  the  weapon, 
i  e,,  to  the  further  apex,  then  returning  on  itself  to  the  right, 
passes  on  to  the  convex  margin,  which  it  follows  until  coming*  in 


•  Proc.  Liuu.  Soc.  N.S  Wales,  1894,  ix.  (2),  p.  193. 

t  P.  237,  t.  32,  f.  1-3. 

:  Pioc.  Linn.  Soc.  N.S.  Wales,  I.e.,  t.  15,  f.  1. 
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contact  with   the  first  return  of  the  second  loop,  again  returns  on 
itself  to  the   middle   line  of  the  boomerang,  pursues  its  course 
along  that  plane,  and  terminates  as  it  commenced  in  a  free  end ; 
hence  there  are   in   this  figure  four  turns  to  the  left,  and  two  to 
right.    When    there  are  more   than  three  incised   grooves,  the 
additional  ones  are  made  by  interpolation.      Some  of  the  inter- 
spaces of  the  loops  are  quite  plain,  one  bears  seven  crosses  in  three 
and  a  half  pairs,    three  others  have  continuous  zig-zag   incised 
lines,  whilst  outside  the  central  loop  on  the  convex  side  of  the 
boomerang,  the  marginal  space  is  occupied  by  a  similar  zig-zag,  or 
almost  festoon-like,  ligure  of  two  incised  grooves.      One  of  the 
apices  is  similarly  marked  transversely,  whilst  the  other  is  devoid 
of  sculpture,  but  just  within  the  return  of  the  loop,  and  above 
the  free  end  is  a  figure  resembling  an  unsymmetrical  letter  W. 

The  length  of  this  weapon  across  the  curve  is  two  feet  four 
inches ;  the  breadth  two  and  a  quarter  inches  ;  and  the  weight 
ten  and  a  half  ounces.  It  is  from  the  collection  of  Mr.  P.  R. 
Pedley,  and  was  obtained  at  St.  George  on  the  Baloiine  River,  a 
branch  of  the  Maranoa  River,  in  South-east  Queensland. 

The  second  boomerang  (Fig.  3)  differs  from  Fig.  4  only  in  detail. 
The  loops  are  identical  in  number  and  execution,  but  at  the 
returning  points  instead  of  four  deflections  to  the  left  and  two  to 
the  right,  there  are  two  and  four  respectively.  The  interspaces 
are  also  sculptured  in  the  same  manner,  although  not  within 
corresponding  loops.  The  apices  on  the  contrary  are  differently 
marked,  both  bearing  a  diagonal  of  four  incised  lines,  the  spaces 
on  either  side  carrying  sharp  v-shaped  figures. 

The  length  is  two  feet  four  inches;  the  breadth  two  and  a  half 
inches;  and  the  weight  eleven  ounces.  It  is  from  the  same 
locality  and  collection  as  the  last. 

The  third  weapon  (Fig.  2)  resembles  Fig.  3,  except  that  only  two 
loops  have  been  incised,  almost  equally  dividing  the  surface,  with 
two  deflections  to  the  right  and  two  to  the  left.  Only  one  inter- 
space bears  a  single  zig-zag  line,  the  others  are  devoid  of  sculpture. 
At  one  end  the  loop  is  contiguous  to  the  apex,  at  the  other  the 
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free  space  beyond  the  return  of  the  loops  is  occupied  by  sigmoidal 
6gures  of  two  incisions  each,  and  a  central  gently  lunate  outline. 

The  length  is  two  feet  three  and  a  quarter  inches;  the  breadth 
two  inches;  and  the  weight  nine  ounces.  It  is  from  the  same 
locality  and  collection  as  the  two  previous  weapons. 

The  two  succeeding  boomerangs  (Figs.  1  or  7)  have  disconnected 
loops,  or  rather  half-loops  placed  back  to  back  and  touching  in 
pairs.  Cross  bars  are  also  present,  but  differ  in  the  two  weapons. 
In  both  the  loops  are  formed  of  six  undulating  grooves,  producing 
a  figure  along  one  margin  of  each  weapon,  then  returning  on 
itself,  and  proceeding  along  the  other  margin,  leaving  a  wide  space 
in  the  middle' line.  In  Fig.  1  there  are  seven  of  these  half  loops, 
and  in  Fig.  7  six.  In  Fig.  1  the  apical  half-loops  are  turned  in 
opposite  directions,  and  one  is  smaller  than  the  other.  That  at 
one  of  the  apices  is  cut  off  by  a  single  incised  transverse  line, 
and  is  followed  by  two  half  loops  abutting  against  one  another, 
and  again  divided  off  near  the  middle  of  the  weapons  by  another 
transverse  incised  line.  Two  further  half-loops  repeat  the  same 
order,  separated  by  the  third  transverse  incised  line  from  the  first 
large  half-loop  referred  to  as  occupjring  one  of  the  apical  portions 
of  the  boomerang.  The  arrangement  in  Fig.  7  is  practically  the 
same,  but  in  consequence  of  the  penultimate  apical  half -loops 
being  nearly  of  a  size,  the  sculpture  is  almost  bilaterally 
symmetrical.  The  cross-bars  are  only  two,  wide  quadrangular 
spaces,  vertically  incised  with  close  grooves.  The  interspaces 
between  the  two  parts  of  each  half-loop  are  occupied  in  the 
middle  line  of  the  weapon  with  a  zig-zag  figure  of  two  incised 
lines,  the  angles  of  the  zig-zag  either  continuous  or  broken.  In 
Fig.  7  there  is  only  one  such  figure,  but  in  Fig.  1  three  of  the  half- 
loops  are  infilled  with  an  additional  series  of  a  single  incision. 
Again  in  Fig.  7  an  additional  zig-zag  line  is  represented  immediately 
along  the  central  convex  edge  of  the  weapon. 

Fig.  1.  Fig.  7. 

Length 2ft.  9in.  2ft.  6in. 

Breadth  ...     2  Jin.  2|in. 

Weight  ...     12oz.  12oz. 
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Both  boomerangs  are  from  Angeldool,  on  the  Narran  River, 
near  the  Queensland  border,  and  are  from  the  collection  of  Dr.  J. 
C.  Cox. 

The  next  weapon  to  be  described  (Fig.  6)  is  well  ornamented 
with  four  parallel  series  of  small,  conjoined  ovals,  extending 
nearly  the  entire  length  of  the  boomerang,  the  two  nearest  the 
convex  margin  being  the  shortest.  This  margin  is  also  scalloped. 
The  ovals  are  obliquely  incised  with  single  groovea  not  all  in 
the  same  direction,  but  the  scalloped  edge  is  plain. 

The  length  is  two  feet  eight  inches;  the  breadth  two  and  a 
quarter  inches;  and  the  weight  thirteen  ounces.  It  is  from  the 
Mune  locality  and  collection  as  Figs.  1  and  7. 

The  original  of  Fig.  5  like  that  of  Fig.  6  is  a  large  boomerang, 
with  the  sculpture  excellently  done,  consisting  of  a  median  line  of 
six  inequilateral  rhombs,  the  intervening  triangular  spaces  on  each 
side  being  vertically  incised  with  grooves.  The  surfaces  of  the 
rhombs  are  smooth,  and  devoid  of  sculpture,  with  the  exception  of 
the  shaped  nicks,  in  from  one  to  four  series  in  each  rhomb,  but 
too  disjointed  to  assume  a  zig-zag  pattern. 

The  length  is  two  feet  nine  and  a  half  inches;  the  breadth  two 
and  a  half  inches;  and  the  weight  thirteen  and  a  half  ounces. 
This  example  is  also  from  Dr.  Cox's  Angeldool  collection. 

Fig.  8  represents  a  boomerang  imperfect  in  itself,  but  exactly 
coinciding  in  its  sculpture  with  one  of  those  described  by  me 
frum  Norley,  on  the  Bulloo  River,*  and  therefore  need  not  be 
deicribed  further.  We  have  here  either  an  example  of  wide 
distribution  of  a  certain  pattern  of  sculpture,  or  a  case  of  a 
weapon  passed  on  by  barter.  The  specimen  is  again  from 
Angeldool. 

Deeply  scalloped  margins  distinguish  Fig.  1 2,  the  scalloping  edged 
with  a  wide  groove,  and  itself  obliquely  incised.  The  middle  line 
*tr  crown  is  quite  smooth  with  the  exception  of  a  fluctuating  or 
-MTpentine  line  of  two  grooves,  fairly  well  coinciding  in  its 
flactoations  with  the  groove  edging  the  scalloped  figure  on  the 

•  Proc.  Linn.  Soc.  N.S.  Wale8,  1894,  ix.  (2),  t.  15,  f.  2. 
•> 
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concave  side  of  the  weapon.  The  immediate  apex  at  one  end  is 
cross- incised,  and  bears  a  few  irregular  v-shaped  nicks. 

The  length  is  two  feet  three  and  a  half  inches;  breadth  two 
and  a  quarter  inches;  and  the  weight  twelve  ounces.  It  is  from 
St.  George,  Balonne  River  ( Mr.  P.  R.  Pedley). 

Fig.  10  is  again  a  bilaterally  unsymmotrical  boomerang  as 
regards  the  incised  sculpture.  There  are  three  cross-bars  formed 
of  one  obliquely  cross-notched  incised  line.  One  of  these  is  near 
the  centre,  another  half  way  between  this  and  one  of  the  apices, 
and  the  third  at  the  apex  referred  to,  thus  dividing  the  surface 
into  three  unequal  lengths.  The  middle  line  bears  acute  smaU 
rhombs,  extending  throughout  the  two  larger  divisions.  On  each 
side  the  line  of  rhombs  are  the  usual  rolling  or  fluctuating  grooves 
four  to  five  on  either  side;  whilst  the  middle  line  of  the  division 
unomamented  by  rhombs,  is  occupied  by  similar  grooves.  The 
apex  at  this  end  bears  a  transverse  double  zig-zag  pattern,  and  a 
single  similar  series  is  intra-marginal  on  the  convex  side  of  the 
boomerang. 

Length  two  feet  three  and  a  half  inches;  breadth  two  and  a 
quarter  inches;  and  the  weight  eleven  ounces.  This  is  a  much 
shorter  and  more  highly  curved  weapon. 

St.  George,  Balonne  River  (Mr.  P.  R.  Pedley). 

The  middle  line  of  this  boomerang  (Fig.  11)  instead  of  rhombs 
is  ornamented  by  deeply  incised  rolling  grooves.  Flanking  these 
are  two  similar  grooves,  intra-marginal  in  position,  and  between 
the  latter  and  both  edges  of  the  weapon  are  a  series  of  crosses. 
There  are  four  cross-bars,  one  towards  each  apex,  and  one  on 
either  side  the  centre  of  the  weapon.  At  the  apices  are  broad 
semi  lunar  transverse  bands,  l)oth  concave  in  the  same  direction, 
and  vertically  grooved. 

The  length  is  two  feet  four  and  a  half  inches ;  breadth  two 
inches  ;   and  weight  ten  and  a  half  ounces. 

This  boomerang  is  again  from  St.  Greorge,  and  in  the  collection 
of  Mr.  P.  R.  Pedley.     Like  Fig.  10  it  is  a  good  deal  curved. 

Another  very  bilaterally  unsymmetrical  boomerang  is  represented 
by  Fig.  9.     The  principal  sculpture  consists  of  three  ranges  of 
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flactoating  grooves,  four  to  six  grooves  in  each  range,  one  group 
in  the  middle  line,  and  one  on  either  side,  extending  from  apex  to 
apex,  but  twice  interrupted  by  cross  bars,  that  differ  widely,  how- 
fv<T,  from  those  figured  on  preceding  weapons.    That  on  one  side  of 
ti»  centre  consists  of  two  parallel  grooves,  united  by  transverse 
iacidons,  the  other  near  one  of  the  apices  of  two  such  bands,  some- 
what ^parated  from  one  another,  the  plain  interspace  carrying  five 
T-shaped  figures  placed  transversely.     On  the  concave  side  of  the 
booooerang,  and  along  one  part  of  the  edge,  is  the  ever-recurring 
single  zig-zag  line,  whilst  between  the  fluctuating  lines  over  the 
Ippneral  surface,  either  the  same  kind  of  incised  sculpture  or  v- 
ahaped  figures  parallel  to  the  longer  axis  of  the  weapon. 

Length  two  feet  five  and  a  half  inches;  breadth  two  and  a 
^^nart^r  inches;  and  weight  twelve  and  a  half  ounces.  This 
t^jomerang  was  received  from  Norman  ton.  Gulf  of  Carpentaria, 
bv  Mr.  N.  Hardy,  to  whom  it  belongs. 

A  very  peculiarly  ornamented  boomerang  is  represented  in  Fig. 
l'*^.  Along  the  convex  margin  is  a  series  of  very  deep  scallops, 
r**achinf<  transversely  to  near  the  middle  line  of  the  weapon,  and 
Xn»ve<l  (>arallel  to  its  longer  axis.  The  middle  or  centre  line  is 
(ict-upiwl  }*y  a  single  zig-zag,  and  between  this  and  the  concave 
«l:rp  are  three  deep  and  wide  slightly  fluctuating  lines  of  two 
ifnioves  each.  The  whole  produces  a  very  marked  pattern.  The 
apices  in  this  weapon  are  very  sharply  pointed. 

length  two  feet  six  inches;  width  two  inches;  and  weight  ten 
ounces. 

From  Angeldool,  on  the  Narran  River,  in  the  collection  of  Dr. 
J.  C.  Cox. 

The  last  boomerang  but  two  (Fig.  14)  bears  on  each  side  of  the 
•culptured  face  long  moderately  deep  festoons,  five  on  either  side, 
mbI  obliquely  grooved,  but  not  reaching  to  either  apex.  The 
•»«idle  line  is  occupied  by  five  large  ovals,  so  arranged  that  each 
•'jre  or  less  falls  into  the  space  left  between  opposite  re-entering 
M»«le*  of  the  festoons.  These  are  also  deeply  and  obliquely 
XTiJuved.     Clear  spaces  are  left  at  Iwth  apices,  one  containing  twc 
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and  a  half  rhombs  placed  transversely,  whilst  at  the  other  is  an 
oblong  enclosure,  with  two  parallel  zig-zags  of  a  single  line  each. 

Length  two  feet  five  inches;  breadth  two  and  a  quarter  inches; 
and  weight  eleven  and  a  half  ounces. 

From  Angeldool,  on  the  Narran  River,  in  the  collection  of  Dr. 
J.  C.  Cox. 

In  the  last  specimen  but  one  (Fig.  15)  runs  a  sub-central  longi- 
tudinal line  of  eleven  large  ovals,  and  along  the  concave  and  convex 
margins  respectively  rows  of  fifteen  and  eighteen  narrower  ovals. 
Inter\'ening  between  the  central  row  and  that  on  the  convex 
margin  at  one  end  of  the  weapon  is  an  additional  row  of  larger 
ovals,  but  this  only  extends  for  half  the  length  of  the  weapon. 
At  each  end  this  larger  row  dies  off  into  a  single  zigzag  line, 
whilst  between  the  sub-central  line  of  ovals  and  that  on  the  con- 
cave margin  is  another.     All  the  ovals  are  grooved  obliquely. 

Length  two  feet  four  inches;  breadth  two  and  a  quarter  inches; 
and  weight  eleven  ounces. 

Again  from  Angeldool,  on  the  Narran  River,  and  in  the 
collection  of  Dr.  J.  C.  Cox. 

The  last  boomerang  (Fig.  16)  is  figured  with  some  hesitation, 
not  as  to  the  genuineness  of  the  weapon  itself,  but  of  the  carving; 
the  former  betrays  nothing  out  of  the  common.  The  natural 
objects  represented  are  a  large  fish  in  the  centre,  bounded  by  two 
incised  lines,  and  filled  in  with  single  diagonal  lines  in  two 
directions,  producing  a  series  of  rhombs  probably  representing 
scales.  Following  this,  and  in  front  of  it,  is  a  by  no  means  bad 
representation  of  a  bird;  below  this  again  four  rhombs,  one  within 
the  other,  followed  by  a  nondescript  object,  infilled  with  incised 
lines  coincident  with  the  outline;  and  finally  at  the  apex  a  heart- 
shaped  body.  It  is  the  execution  of  the  bird,  with  the  appearance 
of  the  nondescript  and  heart-shaped  bodies  that  might  raise  the 
suspicion  that  the  carving  on  this  weapon  is  not  purely  "  black- 
fellow."  Birds,  however,  are  by  no  means  uncommon  on  the 
highly  decorated  dilly-baskets  of  North  Australia,  whilst  the 
heart  has  on  more  than  one  occasion  been  observed  amongst  rock 
paintings,    undoubtedly   the    work    of    the    Aborigines.       The 
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boomerang  is  the  property  of  Mr.  Norman  Hardy,  and  is  from 
Queensland. 

Fi^  2  to  4  are  obviously  after  the  type  of  the  ornamented 
b»x>inerangs  from  the  Bulloo  River,  figiired  by  myself,*  differing 
merely  in  minor  details;  the  loop  pattern  is  here  paramount.  I 
think  it  very  possible  also  that  the  sculpture  fore-shadowed  on  a 
boomerang  from  Queensland,  figured  by  Smyth,  f  is  only  this 
fattem  in  an  incomplete  state.  Knight  tiguresj  a  boomerang 
exhibited  at  the  Philadelphia  International  Exhibition,  said  in 
the  same  breath  to  be  both  from  N.S.  Wales  and  Victoria,  and 
bearing  those  serpentine  figures  that  are  probably  of  the  same 
nature. 

Figa.  I  and  7. — The  half -loops  do  not  correspond  to  any 
preWously  published  illustrations  known  to  me.  The  weapon 
represented  by  Fig.  6  is  to  some  extent  allied  in  its  pattern  to 
another  figured  by  Smythjg  from  Rockingham  Bay,  that  from 
C>.)aaooba()laro)  given  by  Lumholtz,||  and  one  of  those  from  the 
AJliipitor  River  Tableland,  figured  by  myself  in  the  Macleay 
Memorial  Volurae,*^  except  that  Fig.  6  is  wanting  in  the  marginal 
festoon  work  and  possesses  an  additional  row  of  ovals.  Fig.  15 
aU)  stands  in  much  the  same  relation. 

The  pattern  of  the  broken  boomerang.  Fig.  8,  again  corresponds 
U)  one  from  the  Bulloo  River.** 

The  remainder  of  the  figures  are  not  related  to  any  published 
fonnH  so  far  as  I  know.  Broken  zig-zag  double  lines,  as  in  Figs.  1, 
T,  .'^,  15,  Ac,  are  by  no  means  uncommon  on  aboriginal  weapons, 
whilst  crosses  are  very  uncommon  (see  Fig.  11).  For  instance  a 
Bull-roarer,  figured  by  Angas,  from  S.  Australia,  and  called 
Wimnmri,  Ls  decorated  in  this  manner. 

•  Proc.  Linn.  See.  N.S.  Wales,  1894,  ix.  (2),  t.  15,  f.  1. 

+  Aboriginea  of  Victoria,  1878,  !.,  p.  285,  f.  37. 

:  Smithsonian  Ann.  Report  for  1879  [1880],  p.  227,  f.  28,  lower  fig. 

§  Smyth,  loc.  oit.  p.  329,  f.  112. 

Among  Cannibals,  1890,  p.  51,  f.  6. 

IT  t.  32,  f.  3. 

••  Proc.  Linn.  Soc.  N.S.  Wales,  1894,  ix  (2),  t.  10,  f,  2. 
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On  taking  a  general  glance  over  the  figures  of  these  boomerangs 
one  is  struck  with  the  limited  number  of  designs  that  appear  to 
have  been  used  amongst  the  aboriginal  artists,  notwithstanding 
that  so  far  as  detail  goes  no  two  are  precisely  alike.  The  designs 
are  confined  to  the  loop,  half-loop,  rhomb,  oval,  cross,  rectangular 
bars,  and  semilunate,  festoon,  and  zig-zag  patterns,  with  modifi- 
cations of  one  or  the  other.  The  chevron  or  herring  pattern  is 
also  often  met  with.  Circles  and  spirals  are  conspicuous  by  their 
absence  on  boomerangs.  True  it  is  the  incised  work  of  our 
Aborigines  is  devoid  of  that  finish  and  delicacy  of  execution  seen 
iu  the  carvings  of  many  other  dark  races — for  instance,  compare 
some  of  the  beautiful  designs  employed  by  the  Dyaks  to  ornament 
their  wood  work.  At  the  same  time  the  incised  patterns  of  our 
Aborigines  have  a  character  of  their  own  not  to  be  mistaken  for 
those  of  any  other  race. 

Whenever  natural  objects  are  represented  they  are  always  to  a 
greater  extent  recognisable  as  such,  and  do  not  seem  to  be 
degenerate  representations  of  a  higher  and  more  advanced  art 
previously  existing,  the  realism  being  maintained  and  not 
abandoned.  Writing  on  the  "  Decorative  Art  of  Torres  Straits,'* 
Professor  A.  W.  Haddon  says*  : — "  We  see  that  the  animals  are 
always  represented  individually,  and  are  not  utilised  for  the  purpose 
of  making  patterns,  or  of  telling  a  story,  or  for  convejdng  infor- 
mation." At  present  there  is  no  evidence  to  show  that  figures  of 
the  animate  creation  were  otherwise  used  by  our  Aborigines  on 
their  boomerangs. 

In  the  majority  of  instances  the  designs  run  parallel  to  the 
longer  axis  of  the  boomerangs,  although  not  in  aU.  Etched 
designs  appear  remarkable  by  their  absence  on  this  class  of 
weapon,  so  far  as  my  observation  goes,  although  they  are  met 
with  on  some  Womerahs;  neither  does  there  seem  to  be  that 
appreciation  of  the  grotesque  that  forms  so  marked  a  feature  in 
carvings  from  New  Zealand  and  the  Pacific  Islands.  One  very 
noticeable  character  exists  throughout  the  whole  series,  without 
exception,  the  emargination  and  produced  centre  of  all  the  apices. 

•  R.  Iri^h  Acad.  ComiiDghatn  Mem.  1894,  No.  x.  p.  65. 
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ON  A  NEW  GENUS  AND  SPECIES  OF  FISHES  FROM 
MAROUBRA  BAY. 

Bv  J.  Douglas  Ogilby. 

(Communicated  by  T.  White! egge^  F.R.M.S.) 

It  is  again  my  pleasing  duty  to  record  yet  another  new  fish 
frtxn  Marouhra  Bay,  where  it  was  obtained  by  Mr.  Whitelegge 
early  in  February.  The  constant  recurrence  of  new  forms  of 
Miiinil  life  in  this  small  bay,  probably  the  only  spot  on  the 
Attstralian  coast  which  has  been  systematically  and  scientifically 
explored,  is  an  additional  proof,  if  one  were  needed,  of  how 
imperfect  a  knowledge  of  our  littoral  fauna  we  possess. 

I  am  puzzled  to  know  in  what  family  this  genus  should  be 
pUced;  a  casual  glance  would  indicate  affinity  to  the  Apogonidce, 
but  the  absence  of  vomerine  teeth  and  the  number  of  the  dorsal 
•pines  apparently  deny  it  a  resting-place  among  these  little  fishes, 
unless  imleed  it  should  be  considered  to  be  an  aberrant  Apogonid 
with  8cisenoid  afiSnities. 

Apogonops,  gen.nov. 

Body  elongate-oblong  and  somewhat  tapering  posteriorly, 
compressed.  Head  large.  Mouth  rather  large,  with  oblique  cleft, 
the  premaxillaries  protractile  and  forming  almost  the  entire 
Witerior  margin  of  the  upper  jaw;  maxillary  exposed,  without 
«pplemental  lx)ne;  lower  jaw  the  longer.  Two  nostrils  on  each 
•ie,  the  anterior  rather  the  larger  and  situated  much  nearer  to  the 
•yt  than  to  the  extremity  of  the  snout.  Eye  large.  Preorbital 
'ntire;  preopercle  with  a  double  ridge;  the  inner  ridge  entire,  the 
'^iw  with   a  few  weak  spines   round  the  angle;    opercle  with 
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two  ipines:  the  nit»mbrain>cw  portion  pru«Juo?tl  and  pointed, 
exceniliruj  well  beyond  the  lower  spine:  pi:>i5ttenip«>ral  spiniferons. 
Gili-mem'iranes  -ieparate  tn^oa  'he  isthma-*:  ^pH^  foar,  a  slit  behind 
the  fourth;  -ieven  branobio*teijaL<;  pseudobranchiae  present;  gill- 
rakers  mrjtierate.  rather  slender.  Xarn^w  bamij  of  villifonn 
te.^th  La  the  jaw.-j;  Vi^nier.  palitine?*,  ami  tongue  edentnloas.  A 
.iinjrle  dorsal  tin,  deeply  nori.heti,  with  x  10  rapk  the  spinous 
portion  longer  than  the  -it'tc:  anal  short,  with  iii  7  ravi*,  the 
iecond  spine  stnim^  and  latenilly  jn>3ved:  ventniLs  inserted  below 
the  base  ot  the  pectorals.  ol«>je  together,  with  a  strong  spine: 
pectorals  ptjinta^L  with  14  rays  the  second  the  longest  and  mach 
str>nger  than  the  thini;  caudal  emarginate,  the  peduncle  long 
and  strong.  Scales  un>lerate.  cyol'^id.  concentrically  striated, 
very  deciduous:  head  partially  naked:  sott  dorsal  and  anal  fins 
with  a  basal  scaly  sheath:  no  scaly  pnx'es*  between  the  ventrak. 
Lateral  line  ».*i>ntinuous,  exten»iing  on  the  i^a.se  oi  the  caudal  fin, 
the  tube  straight  and  simple,  not  quite  reachin:;:  to  the  extremity 
of  the  s^.'ale. 

£t»pno/r^jl/  :--Ap*:>gon:  <w^,  resemblance. 

DUtrihution  :     Coast  of  New  South  Wales. 

Apoi'tONOPS  AXOMALUS,  sp.nov. 
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the  middle  of  the  eye,  its  length  half  of  that  of  the  head;  its 
di8t4l  extremity  is  expanded,  two-fifths  of  the  diameter  of  the  eye 
in  width,  its  posterior  margin  sinuous.  The  preorbital  and  the 
naer  ridge  of  the  preopercle  are  entirely  unarmed,  while  the  outer 
ridge  has  a  few  feeble  spines  at  or  near  the  rounded  angle;  lower 
^^wrcular  spine  the  longer;  posttemporal  with  five  spines.  About 
22  gill-rakers  on  the  lower  branch  of  the  anterior  arch.  The 
'iorsal  fin  originates  above  the  base  of  the  pectoral;  the  spines 
we  rather  weak;  the  first  short,  about  one-third  of  the  second 
and  ^b-equal  to  the  eighth;  the  fourth  spine  is  the  longest,  two- 
fifths  of  the  length  of  the  head  and  five-sixths  of  the  anterior 
soft  rays:  the  ninth  spine  is  very  short,  and  the  tenth  is  inter- 
ttiediate  in  length  between  the  sixth  and  seventh:  the  anal 
wiginates  betneath  the  fourth  soft  ray  of  the  dorsal;  the  first 
^ine  is  very  short  and  stout,  the  second  much  stronger,  but  not 
•0  long  art  the  third,  which  is  on^-third  of  the  length  of  the  head, 
Mid  not  much  shorter  than  the  anterior  rays :  ventral  not 
reaching  to  the  vent,  the  outer  ray  the  longest,  four-sevenths  of 
the  length  of  the  head:  pectoral  two- thirds  of  the  head:  caudal 
«inarginate,  the  peduncle  long  and  tapering,  its  depth  immediately 
behind  the  dorsal  fin  1  J,  its  least  depth  2f  in  its  length. 

Brownish-green,  the  sides  strongly  tinged  with  yellow;  thorax 
and  abdomen  silvery;  upper  surface  of  head  bluish,  the  lips,  inter- 
»»rlfital  region,  and  an  angular  band  on  the  occiput  darkest; 
opercle  bluish :  a  series  of  five  large  olive  brown  spots  along  the 
nde;  lower  side  of  tail  with  three  groups  of  crowded  brown 
^pwks;  dorsal  fin  sparsely,  caudal  densely  covered  with  similar 
H*«ks,  the  latter  with  two  large  dark  basal  spots. 

The  single  example  collected  measures  54  millimeters  and  is 
apparently  full  grown. 


CATALOGUE  OF  THE  DESCRIBED  COLEOPTERA  OF 
AUSTRALIA.      SUPPLEMENT,    PART    II. 

By  George  Masters. 


I^autnl  spparat^'Iy  as  a  Supplement  to  the  Part. 
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ON  THE  OCCURRENCE  OF  CALLOSITIES  IN  CYPR^A 
OTHER  THAN  CF.  BIG  ALIOS  A  AND  CY.  RHINO- 
CERUS;  AND  ON  THE  OCCURRENCE  OF  A  SULCUS 
IN  TRIVIA. 

By  Agnes  F.  Kbxyon. 

(Communicated  hy  John  Brazier,  F.L.S.) 

T  have  lately  come  across  several  specimens  of  different  species 
of  Cyprfea  (helvola,  tabescens,  miliaris,  erosaj,  which  have  the 
termino-dorsal  arches  adorned  with  callosities.  Though  these  do 
not  occur  in  every  specimen,  still  finding  it  in  several  specimens 
of  the  genus,  it  proves  that  it  is  not  an  abnormal  incident;  and 
therefore  I  think  the  circumstance  deserving  of  being  recorded 

Ci/.  helvola  (callused  variety)  possessing  a  double  or  twin 
callosity  at  the  posterior  extremity;  the  callus  is  not  so  well 
defined  anteriorly,  though  in  some  specimens  well  marked; 
extremities  white. 

Cy.  tabesrens  (callused  var.) :  extremities  with  a  callus  more  or 
less  conspicuous,  and  in  some  instances  furnished  with  two  at  the 
posterior  extremity. 

Cy.  erosa  (callused  var.) :  differing  in  no  respect  from  the  nor- 
mal type  except  in  haWng  at  both  extremities  more  or  less  well 
defined  callosities;  some  specimens  bear  double  ones  on  the 
posterior  terminal  arch. 

Cy.  miliaris  (callused  var.) :  evidently  a  lighter  variety,  but 
bearing  a  well  marked  callus. 

Cy.  carneola  (pustulated  var.):  I  have  several  specimens  of  this 
species,  in  which  the  margins  are  pustulated;  this  I  should  say 
was  rather  a  rare  occurrence,  though  evidently  not  unique. 

Cy.  lynx  (pustulated  var.):  I  have  several  specimens  even 
more  pustulated  than  those  of  Cy.  carneola. 
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Cy.  angu8t(Ua  (var.):  I  found  at  Flinders,  Victoria,  several 
spedmens  with  the  margins  unspotted  and  dorsal  surface 
Qscoloiired. 

On  the  occurrence  of  a  StUcits  in  Trivia  australis  It  is  some- 
what unusual  to  find  any  species  of  the  genus  Trivia  with  a 
dorsal  impression  or  sulcus,  as  the  authorities  have  agreed  in 
defining  them  with  none.  I  have,  however,  several  specimens 
distinctly  marked;  also  one  in  which  the  base  is  not  white;  and 
one  which  has  only  one  spot  at  each  end  may  be  pronounced  a 
Victorian  variety  of  T.  napolini,  it  having  been  found  at  Flinders, 
Victoria.  I  have  also  a  pair  of  T.  napolini  from  West  Australia 
vitb  a  distinct  sulcus. 

It  will  therefore  be   noted  that  some  of    the  distinguishing 
marks  of  this  genus  are  absent  in  these  specimens. 
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NOTES   AND    EXHIBITS. 


Mr.  Hedley  called  attention  to  specimens  of  Fiona  marina, 
Forskal,  collected  at  Maroubra  Bay,  on  February  9th,  1896,  by 
Mr.  T.  Whitelegge,  who  first  found  the  genus  in  Australia  last 
year,  the  discovery  being  recorded  in  Proc.  Malac.  Soc  I.  p.  333, 
footnote.  The  first  examples  found  were  swimming  free,  and 
were  tinted  that  shade  of  dark  blue  common  to  lanthina,  Glaticws, 
Porpita,  Velella,  Physalia  and  other  pelagic  animals.  In  the 
present  instance  they  were  of  a  pearl-grey  colour,  and  were  sunk 
in  deep  grooves  evidently  gnawed  by  themselves  in  fragments  of 
an  indeterminate  species  of  Sepia  shell,  upon  which  grew  examples 
of  Lepas  ansi/era  about  10  mm.  in  length.  With  them  were 
associated  several  masses  of  ova,  resembling  those  figured  by 
Bergh  (Result.  Camp.  Scient.  Prince  Monaco,  Fasc.  iv.  PI.  i.  f. 
16).  In  support  of  the  suggestion  that  the  coloration  of  these 
specimens  was  a  protective  adaptation  to  the  colour  of  the  Sepia, 
the  molluscs,  jova.  and  cuttlebone  were  exhibited. 

Mr.  Hedley  also  reported  that  on  March  8th  last  Mr.  White- 
legge had  further  increased  the  list  of  Australian  genera  by  the 
discovery  of  the  specimens  of  FiroLndes  desmaresti,  Lesueur,  which 
were  exhibited  on  behalf  of  the  finder.  Two  males  and  three 
females  were  thrown  by  the  waves  on  the  sandy  beach  at 
Maroubra  Bay,  and  were  so  little  injured  as  to  swim  about 
actively  for  some  hours  in  a  vessel  of  sea-water.  The  species  had 
been  identified  by  the  excellent  figures  in  PL  xvi.  of  the  "  Voyage 
de  la  Bonite  :  Zoologie."  The  bibliography  of  this  species  brought 
down  to  a  late  date  would  be  found  in  Challenger  Reports,  Vol. 
xxiii.,  Heteropoda,  p.  22.  Like  the  preceding,  this  genus  is  not 
included  in  Prof.  Tate's  census  (Trans.  Roy.  Soc.  1888,  pp.  70-81), 
but  an  undetermined  species  of  Firoloides  had  been  recorded  from 
Bass  Straits  by  Dr.  Macdonald  (Trans.  Roy.  Soc.  Edinburgh,  Vol. 
xxiii.,  1862). 

Mr.  Edgar  R.  Waite  exhibited  a  large  number  of  living  young 
Green  Tree  Snakes  (Dendrophis  punctnlata),  the  property  of  Mr. 
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A.  P.  Kemp,  of  Kempsey.  These  snakes  were  hatched  in 
capdrity,  the  eggs  having  been  obtained  at  TJnkya,  on  the 
Mju;Ieay  River.  In  a  gully,  at  this  place,  individuals  of  the  species 
were  said  to  exist,  not  in  scores,  but  in  hundreds;  and  in  view  of 
tlie  large  number  exhibited  at  the  meeting  the  statement  was  by 
no  means  difficult  of  belief. 

In  illustration  of  Mr.  Kenyon's  paper,  Mr.  Brazier  exhibited 
specimens  of  Cyprcta  helvola,  C.  tabescetis,  C.  eroaa^  C.  miliaris,  C. 
lynXy  and  C.  cameola,  all  showing  callosities;  a  colour  variety  of  C 
angtuUlia;  and  examples  of  Trivia  auatralis  with  a  distinct  dorsal 
solcus,  a  character  not  in  conformity  with  the  generic  definition. 

Mr.  Turner  exhibited  some  well  grown  fruits  of  Pyrica  domestica, 
L,  the  True  Service  Tree,  from  a  garden  at  Camden,  a  species 
which,  it  is  believed,  has  seldom  been  observed  to  fruit  here. 
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WEDNESDAY,  APRIL  29th,  1896. 


The  following  Meetings  of  the  Society  were  held  in  the 
Linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday 
evening,  April  29th,  1896. 


ADJOURNED  ANNUAL  GENERAL  MEETING. 

The  Hon.  Treasurer  read  the  report  of  the  Auditors,  who,  after 
an  examination  of  the  books,  vouchers,  and  securities,  certified  the 
accounts  for  1895  to  be  correct. 


On  the  motion  of  Mr.  P.  R.  Pedley,  the  report  was  adopted. 


SPECIAL  GENERAL  MEETING. 

On  the  motion  of  the  Hon.  Dr.  Norton,  M.L.C ,  Hon.  Treasurer, 
the  following  addition  to  Rule  xxiii.  was  adopted  : — 

xxiii.  bis — All  moneys  received  on  behalf  of  the  Society  shall 
be  paid  to  an  account  in  the  name  of  the  Society  in  the  Commer- 
cial Bank  of  Sydney  or  such  other  Bank  as  shall  be  approved  by 
the  Council. 

No  moneys  shall  be  drawn  out  of  the  said  accoimt  except  by 
cheque  drawn  by  the  Treasurer  and  countersigned  by  the 
Secretary  and  no  claims  on  the  Society  shall  be  paid  except  by 
such  cheques  or  out  of  petty  cash  from  time  to  time  authorized 
by  the  Council  to  be  paid  into  the  hands  of  the  Secretary. 
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MONTHLY   MEETING. 

The  President  gave  notice  that  upon  requisition  he  convened  a 
Special  General  Meeting  to  be  held  on  May  27th,  to  take  pre- 
cedence of  the  Monthly  Meeting.  Business :  Professor  Haswell 
to  introduce  the  subject  of  the  establishment  of  a  Biological 
Sudon  on  the  Society's  grounds  at  Elizabeth  Bay. 


DONATIONS. 

Zoologischer  Anzeiger.  Bd.  xix.  Nos.  496-498  (Feb.-March, 
1^96).     From  the  Editor. 

K.  K-  Zoologisch-botanische  Gesellschaft  in  Wien — Verhand- 
lungen.  Jahrgang  1896.     xlvi.  Bd.  1  Heft.     From  the  Society. 

Society  Hollandaise  des  Sciences  a  Harlem — Archives  Neer- 
Undaises.     T.  xtix.  4"*  et  5"*  Ldvs.     From  the  Society, 

Museum  d'Histoire  Naturelle,  Paris — Bulletin.  Ann^  1895. 
Nos.  1  and  8.      From  the  Museum. 

Society  Scientifique  du  Chili  — Actes.  T.  iv.  (1894)  5»«  Liv- 
rabon.     From  the  Society. 

Field  Columbian  Museum — Historical  Series.  Vol.  i.  No  2 
(May,  1895):  Geological  Series.  Vol.  i.  No.  1  (Aug.  1895): 
BtjUnical  Series.     Vol.  L  No.  1  (Aug.  1895).     From  the  Director. 

American  Philosophical  Society — Proceedings.  Vol.  xxxiv. 
No.  147  (Jan.  1895).     From  the  Society, 

Portland  Society  of  Natural  History — Proceedings.  Vol.  ii, 
l^95.  Part  3 :  The  Portland  Catalogue  of  Maine  Plants, 
i^ecoiid  Edition.     From  the  Society, 

Academy  of  Science  of  St.  Louis — Transactions.  Vol.  vi.  No. 
\^:  Vol  vii.  Nos.  13  (Jan.-Feb.,  1895).     From  t/ie  Aca  ferny. 
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U.  S.  Geological  Survey— Bulletin.  Nos.  118-122  (1894)  : 
Monographs.  Vols,  xxiii.  and  xxiv.  (1894):  Fourteenth  Annual 
Report  (1892-93).     Parts  i.  and  ii.     From  the  Director. 

Smithsonian  Institution — Report  of  the  U.S.  National  Museum, 
1893.     From  the  Institution. 

Seven  Pamphlets  by  Prof.  J.  F.  James.  (From  the  Journal  of 
the  Cincinnati  Society  of  Natural  History;  July,  1884-July, 
1894).     From  the  Author. 

American  Museum  of  Natural  History — Memoirs.  Vol.  i. 
Part  ii.  (Aug.  1895):  Bulletin.  Vol.  viii.  (1896),  Sig.  1,  pp.  1-16 
(March).     From  the  Museum. 

Naturhistorisches  Museum  in  Hamburg — Mitteilungen.  xii. 
Jahrg.  (1894).      From  the  Museum. 

Gesellschaft  fttr  Erdkunde  zu  Berlin — Verhandlungen.  Bd. 
xxii.  (1895),  Nos.  4-6  :  Zeitechrift.  Bd.  xxx.  (1895),  Nos.  2-3 
From  the  Society. 

Pamphlet  entitled  "  Geogenetische  Beitrage."  By  Dr.  Otto 
Kuntze.     From  the  Author. 

K.  K.  Naturhistorisches  Hof-Museum  in  Wien — Annalen. 
Bd.  X.  (1895),  Nr.  1.     From  the  Museum. 

Verein  fiir  vat^rlandische  Naturkunde  in  Wiirttemberg — 
Jahreshefte.     Ii.  Jahrg.  (1895).     From  the  Society. 

Konigl.  bohmische  Gesellschaft  der  Wissenschaften  in  Pra.g — 
Jahresbericht  fiir  das  Jahr  1895:  Mathematisch-Naturwiasen- 
schaftliche  Classe — Sitzungsberichte,  1894.     From  the  Society. 

American  Geographical  Society — Bulletin.  Vol.  xxvii.  No.  4 
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THEORETICAL   EXPLANATIONS  OF  THE  DISTRIBU- 
TION OF  SOUTHERN  FAUNAS. 

By  Captain  F.  W.  Hutton,  F.R.S.,  Hon.  Memr  L.S.N.S.W. 

On  considering  the  present  geographical  distribution  of  land 
and  purely  fresh-water  vertebrates  the  first  and  most  obvious 
generalisation  is  that  while  the  same  or  closely  allied  species  are 
widely  spread  in  the  northern  hemisphere — through  Europe,  Asia, 
and  N.  America — there  is,  in  the  southern  hemisphere,  a  great 
difference  between  those  inhabiting  S.  Africa,  Australasia,  and 
S.  America.  When  we  turn  our  attention  to  the  marine  verte- 
brates— including  the  migratory  fishes  which  pass  a  part  of  the 
year  in  fresh  water — we  notice  that  the  opposite  is  the  case;  for 
while  closely  related  species  are  widely  diffused  in  the  southern 
hemisphere,  the  seals,  whales,  sea-birds  and  fishes  of  the  N. 
Pacific  differ  considerably  from  those  of  the  N.  Atlantic.  The 
reason  for  these  peculiarities  is,  of  course,  the  peculiar  configura- 
tion of  the  land  and  sea,  giving  most  of  the  land  to  the  northern 
and  most  of  the  sea  to  the  southern  hemisphere;  and  a  necessary 
conclusion  is  that  the  present  configuration  of  the  oceans  and 
continents  must  have  remained  much  as  it  is  now  for  a  very  long 
time.  Indeed  oceans  and  continents  could  not  have  been  widely 
different  from  what  they  now  are  ever  since  most  of  the  present 
genera — and  in  some  cases  even  families — of  birds  and  mammals 
came  into  existence;  for,  if  such  had  not  been  the  case,  we  should 
not  now  find  these  genera  and  families  isolated  from  each  other 
by  barriers  of  land  in  the  northern,  and  of  sea  in  the  southern 
hemisphere.  We  may,  therefore,  safely  infer  that  the  physical 
geography  of  the  earth  has  not  altered  greatly  during  the  latter 
half  of  the  Tertiary  era. 

But  when  we  pass  from  the  general  aspect  of  the  question  to 
s'judy  the  details,  we  find  many  exceptions  (especially  in  the 
distributon  of  t'le  land  plants  and  land  animals  of  the  southern 
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hemisphere)  which  do  not  bear  out  the  conclusion  forced  upon  us 
bj  the  majority  of  the  facts,  and  the  question  arises  :  Have  these 
relationships  been  brought  about  by  the  former  existence  of  more 
laod  in  the  southern  hemisphere,  or  can  they  be  explained  without 
ftiiy  such  assumption  1 

The  first  discussion  of  the  question  was  by  Sir  Joseph  Hooker, 
who,  in  1853,*  advocated  a  "larger  and  more  continuous  tract  of 
Uod  than  now  exists  '*  in  the  Antarctic  Ocean  to  explain  the 
distribution  of  the  flowering-plants  of  the  Southern  Islands.  He 
aeigned  no  date  to  this  extension  of  land,  but,  no  doubt,  supposed 
it  to  be  not  very  ancient. 

In  1870,  Professor  Huxley,  in  his  Anniversary  Address  to  the 
Geological  Society  of  London,  said  that  the  simplest  and  most 
rational  mode  of  accounting  for  the  differences  between  the 
oummalian  faunas  of  Australia,  S.  America,  and  Arctogsea,  as 
veil  as  for  the  sudden  appearance  of  Eutheria  in  the  latter  and 
in  S.  America,  is  the  supposition  that  a  Pacific  continent  existed 
in  the  Metozoic  era  which  gradually  subsided,  Australia  being 
Kparated  at  the*  end  of  the  Triassic  period  before  the  higher 
mammalia  had  come  into  existence.  These  Eutheria  subsequently 
migrated  into  North  and  South  America  when  the  Pacific  conti- 
nent finally  sank.  He  says  : — *'  The  Mesozoic  continent  must, 
I  octticeive,  have  lain  to  the  east,  about  the  shores  of  the  N. 
Paddc  and  Indian  Oceans,  and  I  am  inclined  to  believe  that  it 
ciiQ tinned  along  the  eastern  side  of  the  Pacific  area  to  what  is  now 
thfi  province  of  Austro-Columbia,  the  characteristic  fauna  of 
vhich  is  probably  a  remnant  of  the  population  of  the  latter  part 
of  this  period."t 

In  1873  I  proposed  the  following  hypothesis  to  explain  the 
oumplicated  problem  of  the  origin  of  the  New  Zealand  fauna. 
An  Antarctic  Mesozoic  continent  which  subsided  in  the  upper 
Cretaceous  period.  During  the  Lower  Eocene  a  second  extension 
of  land  from  New  2iealand  northwards  so  as  to  include  New 


*  Flora  Novae  ZealandisB,  Introdaction,  p.  xxi. 
t  Quart.  Journ.  Oeol.  Soc.  Vol.  xxvi.  p.  Ixiii. 
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Caledonia  and  part  of  Polynesia.  Subsidence  in  the  Oligocene 
and  Miocene,  followed  by  a  third  elevation  in  the  Older  Pliocene 
when  New  Zealand  was  connected  with  the  Chatham  Is ,  Auck- 
land Is.,  and  perhaps  others  to  the  south,  but  did  not  stretch 
north  into  Polynesia.  This  large  island  was  broken  up  by  8ul>- 
sidence  during  the  Newer  Pliocene.* 

In  1874  Prof.  A.  Milne-Edwards  presented  to  the  Academy  of 
Sciences,  Paris,  a  report  on  the  fossil  birds  of  the  Mascarene 
Islands  showing  that  they  were  related  to  those  of  New  Zealand. 
As  an  explanation,  he  supposed  that  land  communication  had 
formerly  existed  between  these  islands  and  New  Zealand,  which 
was  also  joined  to  some  islands  in  Polynesia,  while  it  remained 
separated  from  Australia.  The  connection  with  Polynesia  was 
to  explain  the  occurrence  of  Ehinochetus  in  New  Caledonia  and 
Didunoulus  in  Samoa. 

In  1876  Prof.  H.  N.  Moseley  supported  Sir  Jos.  Hooker's 
theory  of  a  former  greater  extension  of  land  in  the  Antarctic 
Ocean t;  and  in  the  same  year  Mr.  A.  R.  Wallace  published  his 
"Geographical  Distribution  of  Animals,"  which  treats  of  the  whole 
question. 

In  1880  Mr.  Wallace  published  "  Island  Life,"  in  which  he 
proposes  the  following  hypothesis  relating  to  Australia  and  New 
Zealand.  During  the  Cretaceous  period,  and  probably  throughout 
a  considerable  portion  of  the  Tertiaiy  era,  S.  W.  AustraUa  (includ- 
ing the  southern  part  of  S.  Australia)  was  separated  from  Eastern 
AustraUa  by  a  broad  sea,  which  contained  some  islands  in  what 
is  now  Northern  Australia.  This  western  island  had  received  its 
mammalia  at  an  earlier  epoch  from  Asia,  and  no  mammals  existed 
in  Eastern  Australia.  New  Zealand  was  connected  with  the 
northern  part  of  Eastern  Australia,  the  land  forming  a  horse-shoe 
open  towards  the  Tasman  Sea.  Probably  the  Bampton  Shoal,  west 
of  New  Caledonia,  and  Lord  Howe's  Island  formed  the  western 
limits  of  this  land;  but  it  is  possible,  though  hardly  probable,  that 


•  Trana.  N.Z.  Inst.  Vol.  v.  p.  227.  and  A.M.N.H.  Ser.  4,  Vol.  xv.  p.  25. 
t  Linn  Soc.  Joum.  Botany,  Vol.  xv.  p.  486. 
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it  extended  northward  to  the  Kennadecs  and  even  to  Tonga  and 
RjL  Whether  it  also  extended  to  the  Chatham  Islands  and 
Macqnarie  Island  we  have,  he  says,  no  means  of  ascertaining,  but 
sQch  is  possible.  Separation  of  New  Zealand  from  Australia  took 
pUce  at  the  close  of  the  Cretaceous  period,  or  in  the  early 
Tertiary.  At  a  somewhat  later  date  a  southern  extension  of 
New  Zealand  towards  the  Antarctic  continent  seems  probable 
**  IS  affording  an  easy  passage  for  the  numerous  species  of  South 
Ainerican  and  Antarctic  plants,  and  also  for  the  identical  and 
closely  allied  fresh- water  fishes  of  these  countries."* 

Id  1882  M.  Eraile  Blanchard  contributed  a  paper  to  the 
Academy  of  Sciences,  Paris,  called  "  Proofs  of  the  subsidence  of 
a  Southern  Continent  during  recent  Geological  Epochs."! 

In  1884-5  I  made  a  further  contribution  to  the  subject,  J  in 
which  I  abandoned  my  former  idea  of  a  Mesozoic  Antarctic 
Continent,  and  substituted  for  it  a  Mesozoic  Pacific  Continent, 
«ret<»hing,  more  or  less  completely,  from  Melanesia  to  Chili.  I 
rtill  adhered  to  the  other  portions  of  my  former  paper,  but  laid 
more  stress  than  before  on  a  greater  extension  of  Antarctic 
ttlands  during  the  Older  Pliocene. 

In  1888  Dr.  Theodore  Gill  published,  in  the  Memoirs  of  the 
National  Academy  of  Sciences,  Philadelphia,  a  paper  called  "A 
comparison  of  Antipodal  Faunas,"  in  which  he  also  advocated  the 
eiintence  of  "  some  terrestrial  passage  way"  between  Tasmania, 
New  Zealand,  and  South  America,  "  at  a  time  as  late  as  the  close 
of  the  Mesozoic  period.  The  evidence  of  such  a  connection 
affonled  by  congeneric  fishes  is  fortified  by  analogous  repre- 
wntatives  among  insects,  molluscs,  and  even  amphibians.      The 

*  Island  Life,  p.  455. 

♦  See  N.  Z.  Joumal  of  Science,  Vol.  i.,  p.  251.  In  the  same  Journal 
*ill  be  foand  a  paper  by  Dr.  H.  Filhol  on  the  Geological  and  Zoological 
RditioDs  of  Campbell  Island  with  the  neighbouring  Islands. 

:  Part  L  in  N.  Z.  Journ.  Sci.  Vol.  ii.  p.  1,  and  A.  M.  N.  H.  (5),  xiii., 
445;  P»rt  XL  in  N.  Z.  Joura.  Sci.  Vol.  ii.  p.  249,  and  A.  M.  N.  H.  (5). 
«v ,  77. 
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separation  of  the  several  areas  must,  however,  have  occurred 
little  later  than  the  early  Tertiary,  inasmuch  as  the  salt-water 
fishes  of  corresponding  isotherms  found  along  the  coasts  of  the 
now  widely  separated  lands,  are  to  such  a  large  extent  specifically 
different." 

Id  1 892  Dr.  H.  von  Jhering  published  a  paper  in  the  Trans. 
N.  Z.  Inst.  Vol.  xxiv.  "  On  the  Ancient  Relations  between  New 
Zealand  and  South  America."  He  here  supposes  that  during  the 
whole  of  the  Mesozoic  era  a  continent — which  he  calls  Archiplata 
— existed  which  included  Chili  and  Patagonia  and  extended  into 
the  South  Pacific.  This  gradually  subsided,  throwing  off  first 
the  Polynesian  Islands,  then  New  Zealand,  and  finaUy  New 
Guinea  and  Australia.  All  this  took  place  before  and  during 
the  Eocene  period;  after  which  Archiplata  was  joined  to  Archi- 
guyana,  which  occupied  the  high  lands  of  Brazil  and  Venezuela. 
Dr.  F.  Ameghino  has  also,  quite  independently,  -advocated  a 
Pacific  Mesozoic  continent  to  explain  the  relations  of  the  Eooene 
marsupials  of  Patagonia  to  those  of  Australia,  and  Prof.  Zittel 
has  expressed  a  favourable  opinion  of  this  theory.* 

In  1893  Dr.  H.  O.  Forbes  published  a  paper  in  the  "Geo- 
graphical Journal  (Supplementary  Papers  ")  called  "  The  Chatham 
Islands  :  their  relation  to  a  former  southern  continent,"  in  which 
he  reproduced  the  old  theory  of  an  Antarctic  continent,  but  made 
it  last  until  late  Pliocene  times,  when,  he  thinks,  the  Antarctic 
fauna  and  flora  were  driven  north  by  the  coming  on  of  a  glacial 
epoch.  This  continent  is  supposed  to  have  been  unconnected 
either  with  S.  Africa  or  with  W.  Australia  (which  formed  a  large 
island);  but  sent  out  prolongations  northward,  (1)  to  Madagascar 
and  the  Mascarene  Islands,  (2)  to  Tasmania  and  E.  Australia, 
thence  through  New  Guinea  and  the  Solomon  Islands  to  Borneo 
and  Sumatra,  (3)  to  New  Zealand,  New  Caledonia  and  Fiji;  and 
(4)  to  S.  America,  reaching  to  beyond  the  Amazon. 

In  the  same  year  Mr.  C.  Hedley  published  in  the  Proc.  Linn. 
Soc.  N.S.W.  a  short  note  advocating  the  existence  during  Mesozoic 


See  Geol.  Mag.  New  Series.  Deca<le  iii.,  Vol.  10,  p.  512  (1893). 
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aiift  early  Ttoiiarj  tiui6«  ot  m  strip  of  land  fixt^nding  fruoi  HL 
America  across  the  pjfa  to  Tasmania;  New  Zealand,  in  Tartsarj 
ttme^  ri'aeliing  near  this  antarctic  land  without  joining  it.  And 
til  ^'  Kataml  Sdenct?  ^'  he  had  a  paper  **  On  ilie  H^lation^  of  the 
Faofia  and  Flf »ra  of  Aastralia  to  those  ol  New  Zealand,**  in  which 
be  &up|Kjrte  tbf^  idea  of  an  ancient  ontin^nt,  or  ^^  Melaoesiaii 
Piati^^ui^''^  which  included  the  Solomon  Ifihuids,  Fiji,  New 
Hebridrft,  Nvw  CaJf-dunia,  Lord  Howe  Inlatid  and  New  Zeaftand^ 
b«lt  wa£L  sepamied  from  An^^traha  aiid  New  OnincA.  No  date  tM 
giren  to  this  inland-continent,  but  It  is  sappoted  to  be  later  tlian 
the  **AiistettJian  Tertiary  and  M^ho^oic  beds**;  kter*  therifore, 
tliaji  the  Anmrctic  land. 

In  H^'^  Mr.  Hedley  returned  to  the  subjeei  In  a  paper  to  the 
Rojal  Society  of  K*8.W,  called  '* Considerations  on  the  surviving 
Refugee;!  in  Au»trai  Landa  of  ancient  Ajitajrctic  Life."  Here  he 
aiI^oc3Lte«  an  Antaretia  contment^  which  was  a  Terj  unttahle  area* 
'^at  ooe  time  disgolviDg  into  an  archipelago,  at  another  re^^Jving 
itself  ialo  a  continent."  He  thinks  that  anakea,  frogs^  monotrenieTt 
and  martfuptalii  piUi»«<l  acrou^  tlds  contment,  from  8.  Amenca  to 
Taainatii%  during  a  warm^  Mid-tertiarj  periotL  He  abo  now 
thinks  that  the  ^touthward  extension  of  New  Zealattd,  mentioned 
to  hii  foran^r  paper*  was  AynchronoQ*  with  ita  northern  extension 

thi*  Melanff^ian  {dateati.  that  i%  it  wb&  late  insteari  of  early 
r^rtiaiy  date. 

ThLs  ^!}ort  hifttorical  aketeh  will,  I  think,  make  it  clctar  that  a 
eoosideTable  ainonnt  of  ingf^naity  han  been  expended  in  trying  to 
folra  the  interesting  problem  of  the  dij^^tribution  of  i»oatfaem 
fr*"***  The  dtderence#  of  opinion  are  due  partly  to  mme  of  the 
aathora  having  taken  otily  a  ^matl  number  of  the  known  lacta 
Into  cotmideration,  and  partly  to  constant  additions  to  our  know- 
l«vlgt*,  either  by  the  diacov^ery  of  new  facts,  or  by  the  correction 
of  old  crrura  No  doubt  our  knowledge  will  ^till  increa^^  hut  it 
mBoam  hardly  possible  to  make  any  more  theories.  The  problem 
it  •  vmf  Intrloate  one,  and  we  may  be  9ure  thafc  the  true  solution 
jm  nc«l  simple. 

*  CiUed  Antlpi>deft  by  Or.  F-rlief 
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It  is  evident  that  in  any  large  district,  like  Australasia,  there  is 
no  reason  to  suppose  that  the  ancestors  of  the  animals  and  plants 
now  inhabiting  it  all  came  from  the  same  direction  or  at  the  same 
time  :  consequently  the  first  step  to  take  is  to  try  to  separate  the 
fauna  and  flora  into  groups  which  find  their  nearest  relations  in 
different  directions.     Thus  in  Australasia  we  have — 

1.  An  Australasian  fauna  and  flora  which  have  no  near 
relatives  now  living. 

2.  A  northern  fauna  and  flora  related  to  the  Oriental  fauna 
and  flora  of  the  present  day. 

3.  A  south- tropical  or  sub-tropical  fauna  and  flora  whose  nearest 
relations  at  present  are  either  in  S.  Africa  or  in  S.  America  north 
of  40°  S.  That  the  differences  between  these  countries  are  far 
greater  than  their  resemblances  does  not  do  away  with  the 
existence  of  these  resemblances,  but  rather  accentuates  them. 
They  are  vestigial  remains  with  all  the  importance  that  vestigial 
remains  always  possess. 

4.  A  south- temperate  or  cold-temperate  fauna  and  flora,  with 
relations  to  plants  and  animals  in  Patagonia  or  Chili  and  the 
Antarctic  Islands.      This  is  usually  called  the  Antarctic  element. 

Judging  by  the  relative  closeness  of  the  relationship  of  these 
different  faunistic  elements  to  their  foreign  connections,  we  must 
conclude  that  the  first  and  third  are  much  older  inhabitants  of 
Australasia  than  the  second  and  fourth.  The  second  element, 
which  is  best  developed  in  north-eastern  Australia,  presents  no 
difficulty  and  everyone  is  agreed  as  to  its  origin.  The  fourth 
element,  which  is  better  developed  in  New  Zealand  than  in  any 
other  part  of  Australasia,  consists  of  marine  animals  with  a  few 
migratory  fresh-water  fishes  and  possibly  some  land  mollusca  and 
worms;  and  there  is  a  general  consensus  of  opinion  that  these 
spread  by  means  of  a  greater  development  of  land  in  the  Antarctic 
region.  This  may  have  been  as  late  as  the  Older  Pliocene,  but 
not  later,  as  considerable  changes  have  taken  place  in  the  animals 
since  it  occurred.  Also,  as  pointed  out  in  the  first  paragraphs  of 
this  paper,  this  land  could  not  have  been  continuous  between  S. 
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Amefitm  »ntl  Aai^trmlatiia,  for  in  that  case  there  wcitild  lm\  e  imt^n 
m  hw  gfwiter  eommmgling  of  the  land  fatmoft  And  tiaras^     It  is 

I  origiJi  «>f  the  fii^t  and  thini  elcoients  which  hns  given  rise  U* 
dkSbTGtxci^  of  Opinion*  These  ui'e  developed  far  more 
tfU^tiglj  in  Austr&lm  aud  Tasmania  than  in  New  Zeal  and;  and 
the  ex  I  ri  af  the  third  will  probably  explain   the  lirat  also. 

I  wilJ.  it^  briefly  review  Uie  three  hypu theses  (variouiily 

iQodified)  which  have  been  propoBed. 

1,  The  fifst  explanation  is  that  the  diflferent  groypi*  of  animalii 
aoU  plants  in  iiuestion  have  tiiigrate^l  tTorn  the  nnrthi^m  hemisphere 
into  the  southern  by  the  present  contineutn  and  have  since  then 
become  extinct  in  the  north*  Willi  regard  lo  the  Houth  African 
oOiliiectiott,  tlib  eEplanation  will  be  readily  rAccepted,  The  fact 
tliac  Pi\>tea4X*oU8  plants — now  almost  confined  to  8.  Africa  ant  J 
Aostralta^ — wer*^  formerly  abundant  in  Arct4>g«ja  is  a  prwf^  yo  far 
BB  they  an*  ooncerntd;  and  we  may  a<?cept  the  same  explanation 
for  tb<?  occurrence  of  the  Batibali-treef  j!f/aiii*f/mtf  J  in  W.  Au'itraha 
agitf!  iHe  Fern-bird  ( Sp/iemt:(icuf )  in  New  Zealand,  This  theory 
alm>  explains  the  (Kicurrence  of  the  cnriotii;  genus  of  wingleKti 
looustM  —  J  N otstitshi^nii — in  ^1  nd a^.%Hcur  a tid  A  ti s I ral ia  a nd  the 
a>ni3«(?tif>n  of  iKJme  binls  of  I^Li/iJagascar  and  the  ilaacarene 
IiiJ«^d«  with  othefA  af  New  Zealand  an<l  Pol3^neaia,  It  will  ako 
expliun  tiie  abun fiance  of  paiit»t4  in  AtisiraHa  and  S.  Ami3rit'a,  for 
Ihi*^  li^ed  in  Europe  in  ilie  Mi*>cene  peritjd,  as  well  as  the 
ilocitrrt?nce  of  tapirs  and  trogons  in  Central  Ameriaa  and  Malaya ; 
t\^  like  the  large  carni%'orfL,  muHt  have   paanefl  from  one 

«>j'  to  the  other  by  »  northerly  passage,       Prolmb%f  also  it 

wiil  explain  the  rel»tiou  of  the  curassows  of  S,  America  to  the 
megapocjes  of  Au^tndia  attd  Polyne^^la,  and  the  connection 
beCwuen  the  lower  pasj*eriae  birds  of  both  c'>ntinent*it  as  these 
relAtiomliips  are  all  very  distant. 

''  .1.  however  this  may  li^*  there  ai'e  ccrtitiii  fact><3  of  distribution 

^■>'.^  this  theory  cannot  sol%^e*  A  typieat  ease  i^  the  tlistribu- 
Item  of  the  tree-frog%  belonging  to  the  genu^  Htjli^*  Thi«  contains 
S3  •peciftH  in  S*  America,  28  in  Auatralia,  17  in  X*  America,  and 
one  tmeh  in  India,  China,  and  Europe;  whde  Hyldla  is  found 
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only  in  Australia  and  tropical  America.  Again  the  fresh-water 
tortoises  belonging  to  the  family  Chelydidoi  are  restricted  to 
Australia  and  S.  America.  The  fresh  water  fish  Oateoghssum  is 
represented  by  species  in  S.  America,  Queensland,  and  Borneo; 
and  the  South  American  beetles  are  more  closely  related  to  those 
of  Australia  and  Africa  than  they  are  to  those  of  N.  America. 
Indeed  the  connection  between  S.  America  and  Australia  is  so 
marked  in  the  Buprestidce  and  Longicomia  that  Mr.  Wallace, 
who  as  a  general  rule  strongly  supports  the  northern  route,  says 
that  "  there  must  probably  once  have  been  some  means  of  com- 
munication between  the  two  regions  better  adapted  to  these 
insects  than  any  they  now  possess."  And  as  several  of  the 
Eocene  mammalia  of  Patagonia  were  closely  allied  to  those  now 
living  in  Australia  the  evidence  for  a  former  land  passage  between 
the  two  countries  may  be  considered  as  conclusive.  The  northern 
route  therefore  fails  to  give  a  full  and  satisfactory  account  of  the 
whole  of  the  facts,  and  we  must  look  to  some  other  route  to 
supplement  it.  The  portions  of  the  faunas  unaccounted  for  are 
all  old  forms  of  life,  and  consequently  we  must  conclude  that  the 
means  of  communication  used  by  them  has  been  long  ago  destroyed; 
for  if  not  it  would  also  have  been  used  for  modem  groups. 

2.  Turning  now  to  the  proposed  southern  route  by  an  Anta,rctic 
continent,  it  has  this  in  its  favour  that,  as  the  greater  extension 
of  Antarctic  land  in  the  late  Tertiary  era  has  been  allowed,  it  is 
not  difficult  to  suppose  that  at  a  still  earlier  time,  that  is  in  the 
Mesozoic  era,  a  large  continent  might  have  existed  there.  One 
difficulty  is  in  the  climate.  How  could  tropical,  or  sub-tropical, 
snakes,  insects,  and  fresh- water  tortoises  and  fishes  pass  through 
such  high  latitudes  1  The  example  of  Greenland  is  pointed  to, 
but  in  Greenland  the  climate  indicated  is  temperate  only,  not 
sub-tropical  or  tropical.  Again  it  is  stated,  in  explanation,  that 
there  is  evidence  of  a  much  warmer  climate  having  obtained  in 
the  southern  hemisphere  in  Miocene  times  than  now.  But  this 
appears  to  have  been  a  period  of  depression  throughout  southern 
Australasia,  and  it  does  not  follow  that  the  climate  would  be 
equally  mild  when  an  Antarctic  continent  existed.     I  do  not 
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tlimk  that  the  climactic  nbjecttnn  h  fatu],  fur  we  cannot  tell  wimt 
Ibe  cliisiittf''  rnny  bavB  been  in  th**  Jurassic*  and  Ci^etacoous  periods^ 
kmt  it  is  a  v,  nnd  1  twinnot  ga  so  far  a»  Mr,  Hodle\\  who 

ciipposa»  V  inona  snttkfs,  fmg^,  monotreiueB  aud  ami>»ii]iii4i.Is 

paaBrd  rvmnd  the  bead  of  a  deep  bight  of  the  Pittniic  Oc^ean  which 
•**tl^'   '      '       'liiii  a  few  deirtiL>e8  of  the  pole." 

Ji  I  r  dilBcultj  remainB  for  conskloratioti,  which  is  this; 

»]AceciUkI  3famttudji — both  MultituberculaU  and    Folyproto- 

itia-^eii^ted  in  Europe  and  N*  Ajn€iriett  io  the  Triu.i*sic  and 

Jur&Mu*  Ijenuds  tirid  thes*:*  Poly pr ci t<K ion tia  were,  no  doubt,  the 

aaecatora   uf  tha  living   Folyprotodontia  of  Austrtilia.      In  tlie 

Coeeoo  strata  of  Patagunia  remains  of  a  largt*  iituiiVi**r  of  Foiv- 

iiruCodoiitia  have  l>eeu  found  which  are  far  more  cla^tilj  related 

to  the  Polypr«>todontia  of  AuatralJa  than  t^*  the  MesoHoic  forms  of 

Co  rope  and  N,  America;  consequeotly  a  direct  land  com  muni  ca- 

tioo   iDttfit  have  existed  between   tbe§e  two  southern  countiieii, 

Nciw  there  h  strong  geological  and  pfilfHiutolopcal  evidence  that 

no  land  ridge  ejtist^d  between  K,  and  S.  America  during  the 

Ue^ozfitc  and  earlv  Cainozoic  eras;  consequently  we  must  assimi*^ 

Ik&t  ih**  iouthi*ni  forms  migrated  through  the*  Malay  Archipelago; 

mil«  if  they  went  to  Patagonia  by  meaiie  of  an  Antarctic  conti* 

iMuity  tbev  must  have  paired  Uirough  Australia.     But  minglefL 

w  ith  tht*  Eocene  mar?^upials  of  Patagonia  there  are  a  numV>er  of 

EuLheri*  of  typically  South  American  chara^ier — Eil^itlnta^  Toxo- 

iioHtia,  Tjfpfiditna^  P'$TiM»vfittrt^i(ft  Hofiefttutj  ixnd  even /^latyrthine 

1  — without  any  Dortljern  forms  of  ArtiodnHyln^  Varnhvnnt^ 

'iforn,  and  it  isi  h a nl  ly  pfifisible  that  tiiese  Hliould  have 

patj^eii   through  Australia  without   leaving  any  record  behind. 

""    -  t*,  to  me»  a  fatal  objection  t'O  the  tht«ory  of  migration  by 

1115  of  an  Antarctic  continent, 

3.  Tbe   thi-ory  of  the   former   existence   of  a   8outh  Pacific 

MocMcoie  cijotinent  seems  to  l>e  the  outy  tlieory  left;  but  it  has 

hctiU  i»bjeut4?d   to  bcjtb  on  account  uf  tht?  present  dejith  of  the 

oc«!ftii  and   Wcaupvet  it  is  said,  no  record  has  been  left  in  the 

*^   '  iui   Itihuida  of  the  supposed   passage  of  the   plants  and 

Both    theiie  objections    fipy>ly  Ciiuaiiy  to  the  former 
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existence  of  an  Antarctic  continent.  According  to  the  latest 
maps  the  ocean  south  of  Tasmania,  and  the  Pacific  below  45"  S., 
are  considerably  deeper  than  the  Pacific  between  10**  and  30"  S., 
and  the  answer  in  both  cases  is  that  this  continent  existed  a  very 
long  time  ago.  The  answer  to  the  second  objection  is  that  no 
record  has  been  preserved  of  the  fauna  and  flora  on  the  Antarctic 
continent  because  of  a  change  in  climate,  and  in  the  Polynesian 
Islands  because  the  continent  disappeared  entirely  below  the  sea, 
the  present  volcanic  and  coral  islands  h^ing  merely  outgrowths 
on  its  submerged  back.  But  the  statement  that  no  record  exists 
in  the  case  of  the  Pacific  continent  is  not  quite  correct,  for  the 
Iguanas  of  Fiji  can  hardly  be  explained  in  any  other  way. 

The  theory  of  a  Mesozoic  South  Pacific  continent  not  only 
explains  the  origin  of  the  Australian  and  S.  American  marsupials, 
but  also  the  almost  simultaneous  appearance  of  different  Eutherian 
mammals  in  North  and  South  America.  We  must  suppose  that 
this  continent  threw  off  first  New  Zealand,  then  Australia,  then 
Chili,  and  finally  disappeared  under  the  waves.  The  reasons 
why  we  must  suppose  New  Zealand  to  have  been  at  one  time 
attached  to  the  continent  are  the  existence  in  that  country  of 
Sphe^iodon^  f ''nto,  and  AatacidiT^  none  of  which  are  found  in  truly 
Oceanic  islands*.  At  a  later  date,  as  I  pointed  out  in  my  former 
papers,  New  Zealand  must  have  formed  part  of  a  large  island 
joined  to  New  Caledonia,  but  not  to  Australia.  This  has  lately 
been  called  Antipodea  by  Dr.  Forbes,  and  the  Melanesian  Plateau 
by  Mr.  C.  Hedley.  Still  later  again,  New  Zealand  must  have 
stretched  south  and  obtained  its  Antarctic  fekuna  and  fl<»ra  frmn 
Patagonia  through  a  number  of  islands. 

From  a  biological  point  of  view  I  see  no  reason  to  object  to  this 
theory.  The  objections  are  geolc^cal,  and  most  geologists  at  the 
present  day  would,  I  think,  say  that  the  doctrine  of  the  persistence 


*  It  is  ala^i  faArdly  pomibl«  to  acooont  for  the  distribution  of  frogs,  slogs, 
wingleas  aod  feeUy  flyiog  insects,  earth-worms,  niyriapods,  snd  fresh 
wmter  animsls  genermUy,  except  by  the  sappositioo  of  Und  panage. 
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of  continental  and  oceanic  areas  negatives  it.  This  doctrine — 
which  is  not  accepted  by  all  geologists* — is  founded  on  the 
Qodoubted  fact  that  the  principal  mountain  ranges  in  the  northern 
bemispbere,  and,  perhaps,  in  Australia  also,  are  formed  of  shallow 
nter  sediments  representing  all  periods  from  the  Silurian  upwards; 
ooosequently  land  must  have  existed  in  their  neighbourhood  all 
thftt  time;  and  from  this  it  is  inferrcxl  that  the  present  oceanic 
ireas  have  always  been  sea.  The  proof,  however,  is  far  from 
being  complete,  and  no  explanation  has,  as  yet,  been  given  either 
(I) of  the  remarkable  submarine  plateaux  found  in  the  basins  of 
the  S.  Pacific  and  S.  Atlantic  Oceans;  or  (2)  of  the  sudden 
irrnption  of  moUusca,  bony-fishes  and  dicotyledons  into  N. 
America  during  the  close  of  the  Cretaceous  period,  followed  by  a 
bo6t  of  Eutherian  mammalia  in  the  Eocene;  or  (3)  of  the  place 
<i  origin  of  the  peculiar  S.  American  mammalia.  The  former 
«Estence  of  a  Mesozoic  Pacific  continent  seems  to  me,  as  it  did 
to  Professor  Huxley,  the  simplest  explanation  of  all  these 
difficulties;  we  can  never  expect  to  attain  certainty  in  the  matter, 
bot  I  think  that  the  weight  of  the  evidence  is  in  its  favour. 


•(;*rdD€r,  (;eol.  Mag.  1882,  p.  546 ;  Hutton,  N.Z.  Journal  of  Science, 
^ol  L  p.  406  (1883) ;  Blandford,  Q.J.G.S.  XLVI.  Proceedings,  p.  59  (1890); 
OULam,  Geol.  of  India,  2nd  Ed.  p.  211  (1893). 
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REPORT  ON  A  BONE  BRECCIA  DEPOSIT  NEAR  THE 
WOMBEYAN  CAVES,  N.S.W. : 

WITH    DESCRIPTIONS    OF   SOME   NEW   SPECIES   OF 
MARSUPIALS. 

By  R.  Broom,  M.D.,  B.Sc. 

(Plates  vi.-viii.) 

About  18  months  ago  I  discovered  a  small  bone  breccia  deposit 
in  the  neighbourhood  of  the  Wombeyan  Caves.  The  deposit  is 
situated  in  a  small  depression  near  the  top  of  the  hill  above  the 
present  caves  and  no  doubt  is  portion  of  the  floor  of  an  older  cave 
whose  walls  and  roof  have  long  since  been  weathered  away.  The 
deposit  consists  of  a  rather  hard  light  brown  calcareous  matrix 
containing  imbedded  in  it  innumerable  small  bones.  In  some 
parts  the  bones  are  almost  all  small  and  packed  together  so 
closely  that  there  is  very  little  matrix;  in  others  the  matrix  is 
comparatively  free  from  bones,  only  containing  a  few  of  the  larger 
forms.  As  the  deposit  is  unquestionably  old  and  contains  some 
forms  new  to  science — two  of  which  I  have  already  described* — 
I  have  thought  it  well  to  give  a  detailed  account  of  the  forms 
found,  as  it  will  give  a  fair  idea  of  the  smaller  animals  living  in 
later  Tertiary  times. 

MaCROPUS   (HaLMATURUS)    W0MBEYEN81S,  n.Sp. 

(PI.  VI  figs.  1-3). 

Though  the  deposit  is  essentially  one  of  small  bones,  there  are 
a  number  of  bones  of  a  species  of  Macropits.  Besides  a  number 
of  vertebne  and  long  bones,  I  have  succeeded  in  finding  three 
imperfect  fragments  showing  the  upper  molars,  and  four 
moderately  well  preserved  lower  jaws — two  of  which  are  pre- 
sumably from  the  same  individual.  In  size  the  form  was  apparently 

•  Proc.  Linn.  Soc.  N.S.W.  (2)  Vol.  x.  (Pt.  iv.  1895). 
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•boot  that  of  Macrop^JLS  ualabatus^  but  the  dental  details  are 
decidedly  different.  Of  existing  species  the  only  one  to  which  it 
wcnes  at  all  close  is  M.  agilu;  but  from  this  species  it  differs 
in  the  narrowness  of  the  molars  and  in  the  jaw  being  considerably 
tiunner.  Among  extinct  forms  the  only  ones  approaching  it  in 
<fcntal  details  and  measurements  are  some  fragmentary  specimens 
fcm  Queensland,  referred  to  by  De  Vis.*  Thinking  my  form 
miglit  possibly  belong  to  the  same  species  as  one  or  other  of  the 
friginentary  Queensland  specimens,  I  submitted  a  specimen  to 
Mr.  De  Vis,  who  kindly  writes  me  as  follows : — "  I  have  com- 
pared the  Halmaturus  jaw  with  my  types — it  agrees  with  none 
d  them.  In  size  and  general  features  it  is  like  H.  agilis,  but 
■ppears  to  me  to  be  quite  distinct  from  that  species."  As  my 
^mens  thus  appear  to  differ  from  all  existing  or  previously 
'Swerved  extinct  species,  I  have  conferred  on  it  the  above  dis- 
tfflrtive  name  from  the  locality  in  which  the  form  has  first  been 
oW^ed. 

In  general  form  the  lower  jaw  resembles  that  of  the  larger 
Wallabies;  there  is,  however,  a  greater  disparity  between  the 
Mterior  and  posterior  depth  of  the  jaw  than  is  usually  the  case 
in  existing  forms.  The  dental  portion  of  the  jaw  is  comparatively 
Mrrow — more  so  than  in  any  of  the  existing  larger  Wallabies. 
The  angle  is  more  inflected  than  in  the  Wallabies,  closely 
'wembling  the  condition  in  the  Rock- Wallabies.  The  premolar 
(p*)  iH  well  developed,  rather  narrow  without  internal  cusp.  It 
w  Uightly  ridged,  there  being  three  very  shallow  vertical  grooves. 
In  the  specimen  figured  (PI.  vi.  fig.  3)  there  are  also  on  the  outer 
•ipect  two  small  horizontal  furrows.  The  molars  resemble  very 
^fcwly  those  of  3i,  tuilabalus — the  crests  being  curved  and  the 
Wa  well  developed. 

Though  two  specimens  illustrate  the  palatal  region,  in  neither 
^  the  teeth  well  preserved.  The  upper  premolar  (p*),  however, 
•ppewB  to  have  had  a  moderate  internal  cusp.  One  point  of 
XKit  interest  is  the  presence  of  large  palatal  vacuities.     In  this 

•  Proc.  Linn.  Soc.  N.S.W.  (2)  Vol.  x.  (Pt.  i.  1895). 
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the  form  agrees  with  the  smaller  Wallabies  and  Rock- Wallabies 
and  differs  from  the. larger  sorts. 

Though  the  form  thus  equals  in  size  the  larger  Wallabies,  its 
affinities  are  probably  more  with  the  smaller  sorts,  and  in  some 
respects  it  seems  to  come  very  near  to  the  Rock- Wallabies 
(PetrogaU). 

The  following  are  some  of  the  principal  measurements  : — 
Depth  of  mandibles  behind  p*  (4  sp.),  17,  18,  18-4,  18*4  mm. 

„  „     infrontofm*  (3  sp.),  15-4,  16-9,  16'9mm. 

Length  of  p*  (2sp.)...  6*8  mm.  (worn),  7*4 mm.  (unworn). 

„  m^-m^  (2  sp.)...13-4,  13-5  mm. 

„  m^-m''  (2  sp.)...21-8,  21-9  mm. 

„  m2-m*  (2  sp.)...25,  26  mm. 

„  m^-m*  (3  8p.)...29-2,  30-8,  31*4  mm. 

„  m»-m*  (3  8p.)...17'8,  18-,  18-8  mm. 

„  p*-m*  (3  sp  )...36-5,  37,  37*4  nmi. 

Width  of  m^        (3  sp.)...5-7,  5-8,  5-8  mm. 
Thickness  of  mandible  below  m®,  9*3  mm. 

PoTOROUS  TRiDACTYLUS,  var.  ANTiQUUS,  n.var. 

In  the  deposit  are  the  remains  of  a  small  Potorous.  Though 
not  abundant  a  number  of  specimens  have  been  obtained.  As  I 
have  been  unable  to  obtain  a  skull  of  the  existing  Potorous 
tridactyltis  I  am  in  some  doubt  as  to  the  exact  position  of  the 
fossil  form.  Potorous  tridactylusy  as  defined  by  Thomas,  is 
apparently  a  very  variable  species,  and  it  seems  probable  that  the 
fossil  form  is  but  a  variety.  As  regards  the  premolar  of  this 
species  Thomas  (Brit.  Mus.  Cat.  Marsup.)  says: — "P*  very  variable; 
in  the  large  Tasmanian  form  (^apicalis  *)  7  or  8  millim.  long,  with 
four  distinct  grooves;  in  the  smaller  New  South  Wales  examples, 
and  in  the  still  smaller  Tasmanian  form  described  as  *  rufus '  6  or 
7  millim.  long  with  only  three  grooves."  In  the  fossil  form  the 
upper  premolar  measures  6*1  mm.,  but  has  four  grooves.  The 
three  anterior  grooves  are  well  marked,  but  the  fourth,  though 
well  marked  at  the  edge,  does  not  extend  so  far  up  the  tooth  as 
the  others.  In  the  deciduous  p^  there  are  but  three  grooves.  In 
the  lower  p*  there  are  four  grooves,  all  well  developed. 
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Dental  Measurements. 

Length  of  upper  p*  ...6-1  mm. 
„  „    dp*... 3*4  mm. 

„  „     m^  ...4*8  mm. 

.,  „     m*  ...4'9  mm. 

„  lower  p*   ...5*    mm. 

BuRRAMTS  PARVUS,  Broom. 
(PL  VII.  figs.  1-2). 

This  most  interesting  little  form  which  I  recently  described 
before  thb  Society  *  occurs  in  the  deposit  pretty  abundantly,  but 
from  its  minute  size  and  the  obliquity  of  the  large  premolar  it  is 
difficult  to  extract  perfect  specimens.  Since  I  described  the  form 
I  have  succeeded  in  discovering  a  few  more  points  in  its  structure. 
In  my  paper  on  this  species  I  expressed  the  opinion  that  it  forms 
•  connecting  link  between  the  Phalangers  and  the  Kangaroos, 
finding  in  the  large  grooved  premolars  a  relationship  with  the  Rat- 
Kangaroos  and  in  the  entire  masseteric  fossa,  and  the  small  teeth 
lietween  i^  and  p*  an  affinity  with  the  Phalangers.  No  perfect 
specimen  has  yet  been  discovered  of  the  upper  jaw,  but  a  few 
fragmentary  specimens  enable  us  to  almost  complete  the  dental 
ficmula.  Within  the  upper  large  premolar  and  a  little  in  front 
i**  a  minute  two-rooted  premolar  similar  to  p^  in  the  lower  jaw. 
In  &ont  of  this  is  a  very  considerable  diastema  where  the  palate 
has  a  rounded  edge  somewhat  like  that  in  Macropus,  and  with 
apparently  no  anterior  premolars.  In  front  is  a  small  but  well 
firmed  canine  implanted  in  the  maxillary  more  after  the  manner 
of  the  small  Macropods  than  of  the  Phalangers.  The  dental 
formala  so  far  as  known  would  thus  appear  to  be,  in  the  notation 
aafd  >»y  Thomas : — 

...                 1               00. <    4  1230 

C     -         P .  M 


I     f     0  0  /    0     -f    4  1    2    .i     4 


•  "On  m  small  fossil  Marsupial  with  large  groovcnl  premolars."    Proc. 
Ltnn.  Soc.  N.S.W.  (2)  Vol.  x.  (Ft.  4,  1895). 
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There  appears  to  be  no  upper  m*,  while  the  rudimentary  lower 
m*  is  apparently  variable.  The  dental  formula  shows  much 
resemblance  to  that  of  Hyjysiprymnodon  as  regards  the  upper 
teeth,  but  in  the  possession  of  the  two  small  teeth  between  i^  and 
p*^  there  is  considerable  difference  in  the  lower  jaw.  As  regards 
the  number  and  arrangement  of  the  teeth  in  the  lower  jaw  the 
agreement  with  some  of  the  smaller  Phalangers  is  very  marked; 
Dromicia  nana^  for  example,  having  an  entire  dental  formula 
almost  exactly  like  that  of  Burramyn,  To  Dromicia  nana 
there  is  also  a  marked  resemblance  in  the  lower  minute  teeth  and 
some  resemblance  in  the  molars. 

A  considerable  fragment  of  the  skull  gives  a  fair  idea  of  the 
outline,  but  adds  little  to  the  settlement  of  the  affinities  of  the 
genus.  The  skull  has  been  apparently  sharp-snouted  as  in 
Petaurus  or  Dromicia.  The  lacrymal  foramen  is  placed  distinctly 
in  front  of  and  l)eyond  the  orbit.  The  infraorbital  foramen  is 
large,  and  placed  in  front  of  the  large  premolar — in  this  resembling 
the  condition  in  the  Phalangers  and  differing  from  the  nonnal 
Macropod  arrangement.  The  interorbital  region  of  the  skull  is 
comparatively  broad,  but  there  is  no  distinct  supraorbital  ridge. 
The  olfactory  lobes  of  the  brain  have  been  well  developed,  and 
the  whole  brain  appears  to  have  been  relatively  large.  The 
zygomatic  arch  passes  out  from  the  maxilla  in  the  usual  manner: 
it  arises  near  the  posterior  part  of  the  large  premolar  and  is  com 
paratively  slender. 

Petauuus  breviceps,  Waterh. 

Some  time  ago  I  found  an  imperfect  fragment  of  a  lower  jaw, 
with  the  roots  of  three  teeth  in  position.  Though  the  fragment 
was  manifestly  that  of  a  Petaurus  and  in  size  agreed  with  /*. 
brevicepft,  I  hesitated  to  refer  it  definitely  to  that  species* on  such 
imperfect  evidence.  Since  then  I  have  found  a  fragment  of  the 
cranium  with  the  frontal  bones  almost  perfect,  and  from  the  size 
and  the  formation  of  the  supraorbital  ridges,  there  is  no  doubt  in 
referring  the  specimen  to  P.  brevicepSy  and  there  is  little  doubt 
liut  that  the  lower  jaw  fragment  also  belongs  to  this  species. 
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As  these  are  the  only  remains  found  the  species  must  have  been 
very  rare  in  the  district  at  the  time  of  the  deposit. 

At  jnidsent  the  species  is  found  in  the  district  and  may  be 
regarded  as  not  infrequent,  though  I  am  led  to  believe  that  50  years 
ago  it  was  very  abundant,  the  present  scarcity  being  due 
apparently  to  the  havoc  made  amongst  them  by  domestic  cats. 

Pal^eopbtaurus  elegans,  Broom. 

(PL  VII.  fig.  3). 

This  small  Petaurus-like  Marsupial  I  recently  described*  from 

mnae  jaws  and  a  well  preserved  specimen  with  the  maxillary 

teeth.       Since   then   I   have   found   besides    numerous    jaws   a 

EQoderately  good  portion  of   the  skull  (Plate       ,  ^g.   3)  and  a 

nomber  of  other  fragments.     The  frontal  bones  differ  from  those 

ci    PelauniSf  and  agree  apparently  with  Gymnobelideus  in  being 

without  supraorbital  ridges;  and  the  hinder  part  of  the  frontals 

in   considerably    broader    and     flatter    proportionally    than    in 

P^Utnrti*.     The  snout  though  narrow  appears  somewhat  broader 

than  in  Gt/mnobelide^is  judging  by  the  figure.     In  one  of  the  type 

hp^xrimens  the  upper  p^  was  found  to  be  single-rooted,  or  rather 

it"*  two  roots  were  united  together.     This,  too,  appears  to  be  rather 

variable  as  in  two  other  specimens  one  is  found  with  the  roots  close 

tofsether  but  distinct,  while   the  other  has   the  roots  somewhat 

apart.       In  all  the  observed  specimens,  however,  p^   is  double 

niotad. 

Dromicia  nana,  Desm. 

<'>ne  of  the  most  interesting  discoveries  is  that  of  Dromicia 
tutiut^  of  which  I  have  found  a  large  number  of  both  lower  and 
upper  jaws.  There  can  thus  be  little  <loubt  but  that  in  later 
Tertiary  times  Dromicia  nana  was  very  common  in  New  South 


•  **On  a  •in%U  fossil  PeUurns-like  MirsupUl,"  Proc.  Linn.  Soc.  N.S.  W. 
r>,  VoL  X.  (Pt  4.  1805)- 
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Wales.  From  the  existing  species  being  believed  to  be  confined 
to  New  Guinea,  Tasmania,  and  West  Australia,  Thomas  regards 
it  as  practically  certain  that  Dromicia  existed  in  former  times  in 
Eastern  Australia.  The  correctness  of  this  conclusion  is  now 
established.  The  fossil  form  so  far  as  known  does  not  differ  from 
the  existing  D,  nana. 

As  regards  the  present  distribution  of  this  species  Thomas  con- 
siders it  to  be  exclusively  contined  to  Tasmania.  In  this,  however, 
it  is  probable  that  he  is  in  error.  For  though  the  species  must  be 
excessively  rare  in  New  South  Wales  it  most  probably  still 
survives,  as  it  is  quite  certain  that  it  existed  within  very  recent 
years.  In  the  Grand  Arch  at  the  Wombeyan  Caves  there  are 
near  the  entrance  numerous  ledges  of  rock  frequented  by  Kock 
Wallabies,  and  on  which  the  animals  leave  quantities  of  their 
excrement.  Mingled  with  the  dry  and  decomposing  dung  are  to 
be  found  quantities  of  small  bones — chiefly  those  of  Phascologale 
flavipeSy  Fetaarus  breviceps,  and  of  the  Bush  Rat  (Mas  sp.),  but 
with  also  a  few  of  Pse^vdochims peregrintis,  Perameles  obesuUiy  and 
of  small  birds  and  snakes.  While  searching  among  these  I  dis- 
covered, to  my  surprise,  two  jaws  of  Dromicia  nana  in  tolerably 
good  preservation.  It  is  hard  to  sa}'  what  may  be  the  age  of  the 
bones,  but  as  the  ledge  is  quite  exposed  to  atmospheric  influences 
and  as  the  bones  show  little  sign  of  weathering,  it  cannot  well  be 
more  than  a  very  limited  number  of  years  since  the  animals 
died.  Considering  the  wild  region  in  which  the  caves  are  situated 
it  is  very  probable  that  the  species  still  survives  in  the  district, 
though  I  have  sought  it  in  vain.  On  mentioning  my  discovery  to 
Mr.  J.  J.  Fletcher,  he  kindly  called  my  attention  to  Kreffb's  dis- 
covery of  Dro7nicia  unicolor  [=;=  D.  na/#a]  at  North  Shore,  Sydney, 
in  1863,  and  to  the  fact  that  Thomas  regards  the  specimens  as 
almost  certainly  Tasmanian  specimens  which  had  escaped  from 
captivity.  Such  an  explanation  will  not  do  for  the  recent  bones 
found  at  the  Wombeyan  Caves,  nor  is  such  a  theory  now  required 
for  even  Krefil's  specimens,  considering  that  in  former  times 
Dromicia  nana  was  one  of  the  commonest  of  New  South  Wales 
marsupialsv 
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PSEUDOCHIRUS   ANTIQUUS    n.sp. 

(PL  VII.  Figs.  4-6). 

One  of  the  commonest  forms  whose  remains  are  found  in  the 
deposit  is  a  species  of  Pseudochirus,  In  size  and  structure  it 
much  resembles  the  common  ring-tailed  Phalanger  {P.  peregrinua), 
but  the  careful  study  of  a  large  series  of  specimens  has  satisfied 
me  that  the  remains  are  those  of  a  distinct  and  new  species.  In 
tverage  dze  the  teeth  are  appreciably  larger  than  in  P,  peregrinus, 
jet  on  the  whole  the  form  comes  nearer  to  that  species  than  to 
«thcr  P,  euoki  or  P,  orientalis. 

The  following  table  illustrates  the  features  so  far  as  known  and 
the  points  distinguishing  the  fossil  form  from  P,  pereyrinus. 


P,  peregrinus. 

Upper  p*  small,  about  1  mm. 

in  front  of  p'* 
Length  of  mi.m3_ll-2-12-6 

mm. 

Cttj^  of  upper  and  lower  molars 

moderately  developed 
P«t  Ext.  Cusp  of  upper  m* 

{4  8p.)inin.  1'7,  max.  2*0, 

average  1-85 

Ant.   Int.  Cusp  of  lower  m* 

(3  sp.)  min    1*6,  max.  1*8, 

average  1*7 

P*Ut«  with  a  distinct   lateral 

depression  in  region  of  p^ 

and  p^ 

-^JJgle    of   jaw   produced   well 
backwards. 


P.  antiqutcs. 

Upper  p^  moderate  size,  placed 
close  to  p^ 

m^-m^  in  only  three  specimens, 
showing  complete  series — 
12.7,  12-9,  and  13-  mm. 

Cusps  of  upper  and  lower  molars 
well  developed 

Post.  Ext.  Cusp  of  upper  m* 
(5  sp.)  min.  2-1,  max.  2*3, 
average  2*22 

Ant.  Int.  Cusp  of   lower  m* 

(3  sp.)  min.  23,  max.  2  5, 

average  2  4 

Palate  moderately  flat,  no  dis- 
tinct lateral  depression  in 
region  of  p^  and  p* 

Angle  of  jaw  relatively  small 
and  passing  backwards  but 
a  short  distance 
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It  is  unfortunate  that  I  have  not  succeeded  in  getting  any 
specimens  with  the  upper  p^  in  position,  and  only  one  specimen 
(PI.  fig.  4)  showing  the  socket.  From  this  specimen  the  tooth 
appears  to  have  been  almost  double-rooted  and  placed  much 
closer  to  p^  than  in  P.  peregrinus,  and  in  this  resembling  more 
P,  cookL 

Pbbameles  wombeyensis,  n.sp. 

(PI.  VIII.  figs.  1-8). 

The  above  name  I  propose  for  a  species  of  Perameles  which 
must  have  been  very  common  at  the  period  when  the  bone 
deposit  was  formed.  Though  from  the  nature  of  the  matrix  I 
have  been  unable  to  develop  a  single  perfect  jaw,  yet  I  have 
succeeded  in  finding  sufficient  fragmentary  specimens  to  enable 
me  to  give  almost  all  the  important  details  of  dentition.  The 
species  seems  to  have  been  a  form  a  little  larger  than  P,  obesula, 
and  to  have  resembled  it  in  being  short-nosed. 

The  upper  incisor  teeth  are  unknown,  the  premaxillary  being 
absent  from  all  the  upper  jaw  specimens  I  have.  The  canine  Ls 
moderately  developed  and  rather  larger  and  flatter  thanin  /*.o6cif»//rt. 
P*  is  considerably  larger  than  in  P.  obesula,  and  directed  some, 
what  forward.  It  is  placed  about  2  mm.  behind  the  canine.  P' 
is  about  equal  in  size  to  p^  and  placed  a  little  less  than  1  mm.  from 
it.  It  has  a  distinct  anterior  secondary  cusp  and  a  less  marked 
posterior  one.  P*  is  unknown.  The  upper  molars  resemble  those 
of  P.  obettula  in  being  soon  worn  down,  and  in  old  specimens 
leaving  no  trace  of  the  cusps.  In  shape  there  is  considerable 
agreement  with  those  of  F.  obesula^  the  section  of  the  worn  tooth 
being  quadrangular,  with  rounded  angles.     M*  is  unknown. 

The  lower  jaw  bears  more  resemblance  to  P.  obesiUa  than  any 
other  existing  form.  The  anterior  edge  of  the  coronoid  process  is 
straight  and  the  process  itself  passes  back  obliquely.  The  angle 
seems  less  produced  than  in  /*.  obesula,  though  it  is  possible  a  por- 
tion of  the  slender  tip  may  have  been  broken  off  in  the  figured 
specimen  (PI.      fig.  1).     The  lower  incisors  are  absent,  but  in  %. 
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3  the  anterior  part  of  the  jaw  is  seen.  The  canine  appears  to  be 
«DiII,  though  as  the  specimen  figured  (PL  viii.  fig.  3)  is  from  a 
foong  animal,  the  canine  has  probably  not  attained  its  full  size. 
P*  and  p*  resemble  the  upper  teeth  in  size,  and  are  both  fur- 
nished with  small  anterior  and  posterior  secondary  cusps.  P*  is 
itUtively  lai^.     Lower  molars  resemble  those  of  /-*.  obemla. 

The  following  are  some  of  the  principal  measurements  : — 


Height  of 
Length  of 

canine 

}» 

unworn  m*   . 

»» 

worn  m'-* 

» 

worn  ra ' 

...       31 

mm. 

28 

mm. 

...       40 

mm. 

...       3-6 

mm. 

...       3-4 

mm. 

...     11-3 

mm. 

...     213 

mm. 

...     28-28-5  mm. 

Estimated  length  of  unworn  m^-m** 
Lower  p*-m*,  aged  specimen  ... 
Estimated  upper  c-m*  ... 

Thylacinus  cynocephalus,  Harris. 

Of  tliis  species  I  have  found  two  teeth — a  perfect  lower  canine 
*nd  a  perfect  lower  premolar — but  no  bones. 

Phascologale  flavipes,  Waterh. 

This  small  pouched  mouse  is  represented  by  a  very  large  num- 
^*r  of  jaws  and  other  remains.  It  appears  to  be  the  commonest 
H*<^  in  the  deposit  with  the  exception  of  the  Bush  Rat.  So 
^  as  I  have  been  able  to  make  out,  the  fossil  animal  in  no  way 
differs  from  the  existing  species.  Phascologale  Jlavipes  is  still 
ftwnd  in  the  district,  and  though  it  is  very  rare  if  not  extinct  in 
the  lettied  part«,  in  the  wilder  regions  it  is  fairly  common. 

Phascologale  penicillata,  Shaw. 

ThiH  species  though  met  with  is  distinctly  rare.      I  have  only 
*»Jand  one  complete  lower  jaw,  a  fragmeiit  of  a  second,  and  two 
^pnent«  of  the  upper  jaw.     The  anterior  premolars  and  canine 
wv  a  trifle  larger  than  in  the  recent  skull  in  my  possession  (a^ 
female),  but  there  is  no  doubt  that  the  remains  belong  to  the 
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existing  species.  The  form  is  stiU  met  with  in  the  district,  though 
by  no  means  common  even  in  the  mountainous  regions,  while  in 
most  of  the  settled  parts  it  appears  to  be  extinct. 

Echidna  sp. 

(PI.  viii.  figs.  9-10). 

A  number  of  bones  of  a  large  Echidna  have  been  found,  and 
which  in  all  probability  belong  to  the  described  form  Echidna 
oiveni,  Krefft.  The  specimens  are,  however,  too  fragmentary  to 
enable  me  to  refer  them  definitely  to  this  form.  The  remaias 
comprise  the  greater  portion  of  the  left  ilium,  with  a  fragment 
of  the  sacrum  attached,  the  lower  portion  of  left  femur,  the 
articular  head  of  the  femur,  two  vertebral  centra,  and  a  number 
of  fragments  of  long  bones. 

The  femur  differs  in  one  or  two  respects  from  E.  acuUata. 
The  constriction  of  the  shaft  immediately  above  the  condyles 
is  much  less  marked,  and  the  shaft  at  this  part  is  more  flattened 
than  in  the  common  existing  species,  while  the  depression  above 
the  patellar  surface  is  more  marked  and  broader. 

The  ilium  is  very  considerably  stouter  proportionately  than  in 
E.  aculeata,  FrOm  the  union  by  complete  anchylosis  of  two 
small  fragments  of  the  sacrum  with  the  ilium  it  is  evident  that 
the  extinct  species  agrees  with  the  living  in  the  complete 
anchylosis  of  the  sacrum  with  the  ilia. 

Max.  width  across  lower  end  of  femur 

„         „         „      in  £.  ncuUala  (adult  male) 
Oblique  measurement  from  outer  depression  of  shaft 

to  inner  condyle 
Oblique  measurement  in  E.  aculeat*i 
Trans,  measurement  above  patellar  depression 

„  „  „       in  E.  aculeata  ... 

Besides  the  above  forms  there  are  a  few  remains  too  fragmentary 
for  certain  identification.  Two  fragmentary  teeth  probably  repre- 
sent Thylacoleo,  while  a  detached  molar  belongs  to  a  small  species 


32-5 

mm. 

22-5 

mm. 

26-4 

mm. 

17-8 

mm. 

24- 

mm. 

14-5 

mm. 

&5£ 
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I  rf  Jfoeropiiji.  There  ore  «J«o  imiymerable  reinains  of  Bush  Rat8 
[(Jfia  «p.)  which  I  have  not  had  anopportuuitjof  identifyijag  with 
%mt\\  Of  hMn  there  have  bt*en  found  the  perfect  cranium 
alxml  the  ^ijee  uf  a  Sparrow  arid  some  ^mall  bones,  whOe 
t^i  liSAftls  there  occur  the  renmiiis  of  a  tnoder&ce  aked  member 
I  «f  the  Seinctdfr. 

CONCLUDING    OBSBftVATIONg. 

Thooj^h  s  few  of  the  forms  found  in  the  deposit  are  still 
inir\'i%  ing,  tbti  gi?ijeral  rliaracter  of  the  fauna  is  very  different 
frusn  t^Lal  of  recent  times.  With  the  exc©ption  of  Thyiaciuus, 
cr*y^us  and  the  SeMdnt*^  the  animatH  nmy  almoMt  all  \m 
feeble  and  defeneeletis^  and  have  apparently  Houriahed 

'  ivwing  to  tht*  absence  or  sear  city  of  natural  enemies,     Dromicia^ 

I  i'ml4Fn>p€i^uni$  and  Bttrtamy$  were  probably  all  of  very  similar 
hftbita,  the  ix»ndition8  snitab]^  to  the  one  t>f ing  eqnaHj  ^o  to  the 
Olfaens  while  those  jnimical  to  any  would  probably  tend  to  the 

I  daslmction  of  all  The  two  .si>ecies  of  /'hagcfdoga/e^  though 
probftbly  f?u!fering  from  the  same  adverse  condition  which  haw 
destroy i^i  thf  nmafl  DiprotcMiont*,  have*  1>een  lean  affected  and 
able  to  survive.  The  t^aii^s©  of  the*  d  est  ruction  of  tbe  smaller 
fcrmfl  is  |irol]ably  to  lie  found  in  the  introduction  into  their  midst 
id  some  common  pnemy,     A  glanct^  at  the  i-ecent  fauna  of  the 

I  dMrici  8Ugge!^ta  a  not  improbable  es^planation  of  the  change, 
T<Hldiy  ih^  forms  which  may  be  said  to  be  numerous  are  Trkho- 

'  tit^auf  ti^fifcnhi^  Phmcohirciug  cinernui*^  Dim/tiru*  vivcrrinnn^  D, 
mi9Cui4Mi*^if,  ttnd  MticropttA  aa^^abatus.  All  these  iLre  absent  from 
tin*  depm^it^  nmi  though  their  absence  does  not  prove  that  they 
wenf  not  then  in  tlie  district,  it  may  safely  lie  taken  to  indicate 
tbAt  tiiey  wt*re  at  least  rai*e,  Tbe  absence  uf  the  common 
PhAlaiigtar  for  example  coutd  not  have  been  due  to  unfavourable 
coodicioius  lis  the  abundant  remains  of  tbe  speeien  of  Ring-tailed 
Flialftliger  show  t  lie  re  must  liave  been  plenty  of  Bui  table  trees, 
Tbo  cxmclunion  thus  f^ems  probable  that  Trithoi^itrus  is  a  com- 
|«riitrrvly  recent  addition  to  the  local  fauna.  If  it  could  be 
proved  timt  with  it  came  tiie  Dasyurei  we  wt^uld  have  at  once  a 
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satisfactory  explanation  of  the  disappearance  of  the  small  Dipro- 
todonts.  It  is  at  present,  however,  impossible  to  say  more  than 
that  at  the  time  of  the  deposit  Dasyures  were  absent  or  rare, 
that  in  more  recent  times  they  have  become  numerous  in  the 
district,  and  that  their  introduction  or  increase  has  been  the 
probable  cause  of  the  destruction  of  the  smaller  forms.  The 
fact  of  Petaurus  breviceps  having  not  only  survived  but 
increased,  while  the  closely  allied  Dromicia  has  been  all  but 
exterminated,  seems  to  suggast  that  the  former  with  the  parachute 
expansions  was  able  to  escape  from  some  enemy  to  which  Dromicia 
fell  a  prey.  PcUceop^.tauruH,  if  we  may  assume,  as  is  quite 
probable,  that  it  resembled  Gynaobeluiejix  in  being  without 
lateral  expansions,  would  fall  as  easily  a  prey  as  Dromicia. 

I  must  acknowledge  my  indebtedness  to  Mr.  J.  J.  Fletcher, 
Mr.  R.  Etheridge,  Junr.,  Mr.  De  Vis,  and  to  my  father  for  kind 
assistance  they  have  rendered  me. 


EXPLANATION  OP  PLATES. 

Plate  VI. 

Macropus  womhtyensis. 

-Right  jaw — Qat.  size. 
-Bight  lower  teeth — nat.  size. 
-Lower  p*  (  x  3). 

PotorouA  tridaclylus,  var.  antiquus, 

-Left  upper  molars  ( x  4*5). 
-P3  (left  upper  ?)(x  4*5). 
-Left  upper  p  (4*5). 
-Right  lower  p*  (  x  6). 

Plate  vn. 
Burramys  parvus. 

Fig.  1. — Side  view  of  skull  of  (  x  3 '4).  The  lower  jaw  is  seen  somewhafe 
obliquely  to  represent  its  true  side  view  when  placed  in  the 
skull. 

Fig.    2. — Upper  aspect  of  fragment  of  skull  (  x  3*4). 
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PaJUxopetaurus  elegatu, 
F%.  1— Upper  aspect  of  fragment  of  skull  ( x  2). 

Patudochirua  antiquu8, 

V%.  4. —Upper  premolars  ( x  3*6). 

Kj.  5.— Lower  in*  (  x  4). 

Rg.  6i~Back  part  of  lower  jaw — nat.  size. 

Rg.   7--Exactly  similar  aspect  of  lower  jaw  of  Pseudochirub  peregrinu8,^  * 

Plate  VIII. 

Perameies  toombeyefisis. 

Rfr   1.— Back  part  of  lower  jaw  with  m*  (  x  2). 

fif.  2L~ADterior  part  of  apper  jaw  ( x  2). 

^  3. —Inner  view  of  anterior  part  of  lower  jaw  of  young — nat.  size. 

5t  1— Inner  view  of  adult  lower  jaw — nat.  size. 

Rg.  3.— Right  upper  m*  unworn  (  x  4). 

^  6. — Left  upper  m'  somewhat  worn  ( x  4). 

Rt  7.— Inner  view  of  lower  m*  (  x  5*5). 

%  8.— Outer  view  of  lower  m<  ( x  5'5). 

Echidna  sp. 

Fi«.  9.— 
Fig.  10.- 
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ON  A  GALAXIAS  FROM  MOUNT  KOSCIUSKO 
By  J.  Douglas  Ogilby. 

At  the  meeting  of  this  Society  in  March,  1882  (Vol.  viL  p. 
107)  the  late  Sir  William  Macleay  read  a  paper  descriptive  of  a 
species  of  Galaxiaa  which  had  been  forwarded  to  him  by  Baron  von 
Tttueller  to  whom  examples  had  been  sent  by  Mr.  S.  Findlay,  who 
found  them  inhabiting  the  streams  which  drain  the  southern 
slopes  of  Mount  Kosciusko  and  form  a  section  of  the  watershed 
of  the  Snowy  River;  for  this  form  he  proposed,  at  the  request  of 
Baron  von  Mueller,  the  name  of  Galaxiaa  findlayi  in  honour  of 
its  discoverer  and  collector. 

With  the  exception  of  its  inclusion  in  the  "  Supplement "  to 
Macleay's  "Descriptive  Catalogue  of  Australian  Fishes"  there  does 
not  appear  to  be  any  further  published  information  respecting  the 
Kosciusko  Galaxiid,  nor  do  any  specimens  from  that  district  seem 
to  have  been  collected  until  the  autumn  of  1889,  when  a  few 
examples  were  secured  and  brought  to  Sydney  by  Mr.  Richard 
Helms  on  the  occasion  of  his  visit  to  that  mountain,  a  short  account 
of  which  is  published  in  the  Records  of  the  Australian  Museum, 
Vol.  i.  pp.  11-16.  These  specimens  were  also  obtained  from 
streams  flowing  into  the  Snowy  River,  and  writing  of  their 
distribution  Mr.  Helms  observes  (p.  13): — "The  absence  of 
Galfixias  at  this  elevation"  (Wilkinson's  Valley)  "struck  me  as 
peculiar.  It  is,  however,  remarkable  that  on  the  Snowy  River 
side  these  fishes  are  met  with  almost  everywhere." 

The  paragraph  from  which  this  quotation  is  taken  is  not  clear, 
but  the  most  reasonable  deduction  from  it  is  that,  in  Mr.  Helms* 
opinion,  Galaxiids  were  scarce  or  even  absent  on  the  Murrum- 
bidgee  slope. 

Pressure  of  business  prevented  a  full  examination  of  these 
specimens  being  made  at  the  time,  and  they  were  put  on  one  side 
and  neglected  until  the  commencement  of  the  current  year,  when 
Mr.  Helms  requested  me  to  furnish  him  with  a  report  on  these 
fishes,  and  it  was  then  discovered  that  owing  to  the  changes 
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vbkh  had  taken  place  m  the  Museum  and  the  consequent  shifting 
d  ^lecimeDs  from  place  to  place  the  examples  in  question  were 
not  immediately  forthcoming. 

In  d^olt  of  these  the  next  best  thing  to  do  was  to  endeavour 
to  get  oUier  specimens  from  the  same  locality,  and  an  opportunity 
fcr  effecting  this  occurred  through  the  visit  in  January  last  of  the 
Rev.  J.  M.  Curran  and  Mr.  C.  Hedley  to  Mount  Kosciusko,  and 
the  writer  thereupon  called  the  attention  of  the  latter  gentleman 
to  the  subject  in  the  hope  of  procuring  a  good  working  series  for 
eiamination;  however,  the  specimens  thus  obtained,  two  or  three 
in  number,  were,  on  Mr.  Hedley's  return,  handed  to  the  authori- 
ties of  the  Australian  Museum,  and  became,  therefore,  unavailable 
for  the  purpose  required,  which  included  such  an  exhaustive 
examination  as  the  difficulty  of  determining  the  species  of  this 
intricate  genus  and  the  interest  attaching  to  this  particular  form 
K  an  inhabitant  of  a  greater  altitude  than  is  reached  by  any 
other  Australian  fish  warranted. 

In  this  unsatisfactory  state  our  knowledge  must  again  have 
been  indefinitely  left  but  that,  the  Rev.  Mr.  Curran  having 
occafiion  to  return  almost  immediately  to  Kosciusko,  the  writer 
took  advantage  of  his  going  to  request  him  to  collect  sufficient 
material  to  enable  the  complete  examination  which  was  deemed 
Oftoessary  to  be  made.  So  well  was  this  request  acceded  to  that 
00  the  return  of  that  gentleman  from  his  second  trip  I  received 
i  fine  series  numbering  no  leas  than  sixteen  individuals  in  perfect 
amdition,  and  this  collection  was  afterwards  supplemented  by  a 
further  contribution  of  eleven,  and  I  take  this  opportunity  of 
acknowledging  my  obligations  and  tendering  my  grateful  thanks 
to  that  gentleman  for  the  trouble  which  he  took  in  procuring  so 
fine  a  serien  of  specimens. 

A  critical  investigation  of  these  examples  reveals  facts  which 
ireatly  invalidate  certain  apparently  well  established  characters 
»hich  have  hitherto  been  considered  of  sufficient  importance  to 
justify  specific  separation.  As  an  instance,  it  will  be  remembered 
that  the  finhes  of  the  genus  G ataxias  have  naturally  fallen  into 
i»<»  groupf,  characterised — the  one  by  a  short,  stout  body,  of 
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which  group  trultaceus  may  be  taken  as  typical,  the  other  by  a 
long,  slender  body,  to  which  attennatus  and  its  allies  are  to  be 
referred;  yet  in  this  one  small  species  I  am  confronted  with 
individuals  varying  from  one-fifth  to  one-eighth  in  the  propor- 
tionate measurement  of  depth  to  length,  and  with  a  corresponding 
difference  in  colour  from  a  dull  dark  brown  without  or  with  but 
very  slight  indications  of  markings  to  bright  golden  beautifully 
blotched,  spotted,  or  barred  with  black.  These  differences,  how- 
ever, great  as  they  appear  to  a  casual  glance,  are  entirely 
attributable  to  the  nature  of  the  locality  and  the  water  which 
the  individual  fish  inhabits,  the  stout,  sombre-coloured  form  being 
found  in  the  deep  still  pools  and  small  subalpine  tarns,  the  slender 
brilliant  one  in  the  more  rapid  gravelly  or  sandy  shallows  where  it 
is  exposed  to  the  sunlight;  but  between  these  twolimital  formsevery 
conceivable  variation,  both  of  contour  and  colour,  may  be  found. 
The  distribution  of  GcUaxiaSy  comprising  as  it  does  the  southern 
extremities  of  the  three  great  continental  areas  which  converge 
upon  the  Antarctic  Circle,  is  unique  among  fishes,  though  the 
Marsipobranchians  of  the  genera  Geofria  and  Caragola  and 
the  recent  members  of  the  clupeoid  genus  DiplomysUis*  somewhat 

•  The  genus  Diplomyxtuti  was  instituted  by  Prof.  Cope  (Bull.  U.S.  Geol. 
Survey  Terr.  1877,  p.  808)  for  the  accommodation  of  certain  fossil  forms  of 
Tertiary  Clupeids  from  the  Green  River  portion  of  the  Wasatch  Beds,  which 
are  situated  in  the  central  region  of  the  United  States,  where  it  is  numerous 
both  in  species  and  individuals.  Three  recent  species  are  known,  two  of 
which — not'tti  hollandice  and  HprcUtdlidt^ — belong  to  the  fauna  of  south- 
eastern Australia,  and  the  third  {Clupea  notacanthus,  Giinth.  )]to  that  of  Chile. 
Not  being  aware  of  its  earlier  severance  by  Cope,  I  proposed  (Records  Austr. 
Mus.  ii.  p.  24,  1892)  to  separate,  under  the  name  ffyperlophua^  all  those 
Herrings  in  which  a  predorsal  serrature  was  present,  but,  my  attention  being 
kintily  drawn  thereto  by  Dr.  Smith  Woodward.  I  used  Cope's  name  for 
Valenciennes*  Meletta  novce-hollandicE  in  a  subsequent  work  (Edible  Fish. 
and  Crust.  N.S  Wales,  p.  184,  1893).  At  present,  however,  lam  yncertain 
whether  DiplomystiM  can  properly  be  retained  for  these  forms,  as  Dr. 
Eigenmann  in  1891  diagnosed  the  family  Diplomyatidai—ol  which  presam- 
ably  the  central  genus  is  Diplomystus — for  certain  South  American  Nema- 
tognaths,  and  I  have  not  as  yet  been  able  to  learn  the  date  of  this  geoos; 
if,  however,  it  is  prior  to  Cope's  the  clupeoid  fishes  must  take  the  name 
ffyperlophus. 


BY   J.    DOUGLAS   OGILBY.  65 

dc«elj  approach  it,  but  in  other  biological  Classes  a  much  more 
intimate  geographical  relationship  between  these  Regions  may  be 
dfecerned.* 

J^everal  theories  have  been  enunciated  to  account  for  this 
^in^rolar  distribution  of  a  family  of  *  fresh-water  fishes  in  such 
•idelj separated  regions  as  western  South  America,  south-eastern 
Aaflralia,  and  South  Africa.  Apparently  the  most  favoured  of 
tiiwp  theories,  as  it  is  also  the  most  natural  and  the  most  strongly 
^^pport*^  by  recent  facts,  is  that,  at  some  remote  period  of  the 
»»»rid*9  liistory,  there  existed  a  great  austral  continent,  which 
bas  now  largely  disappeared  beneath  the  surface  of  the  ocean  and 
■  hich  ext*»nded  northwards  on  the  one  hand  through  Tierra  del 
Foego  to  the  southern  and  south-western  parts  of  South  America, 
■30  the  other  through  Tasmania  to  south-eastern  Australia,  and 
pift^ibly  also  to  New  Zealand  and  South  Africa. 

^)  £ar  as  Australia  and  America  are  concerned  I  see  no  reason 
i*' doubt  that  the}'  were  at  one  time  connected  at  their  southern 
ntrwnities  by  a  belt  of  land  stretching  across  the  south  pole,  and 
'hat  the  antarctic  continent  so  formed  enjoyed  a  mild  and  equable 
climate,  and  supported  a  large  and  varied  flora  and  fauna,  the 
wnains  of  which  are  abundantly  visil)le  in  both  to  tlie  present 
<iay,  but  especially  in  Australia,  where  forms  of  animal  life, 
''l^'where  extinct  or  nearly  so,  still  constitute  characteristic 
features  in  the  faunic  aspect,  among  which  may  l)e  mentioned 
tlie  MargupiaJia  among  Mammals,  the  Struthionids  among  Binls, 
rwtain  Lizards  such  as  ChlaniydosanriiSj  and  Fishes  such  as 
Xfticfraloduf, 

With  regard  to  the  claims  of  New  Zealand  and  South  Africa 
t«  a  pust-mesozoic  junction  with  Antarctica  the  testimony  is  by 
M  meanif  so  convincing,  in  fact  the  weight  of  evidence  clearly 
(utntA  to  the  conclusion  that  at  no  more  recent  time  was  there 
MIT  intimate  connection  between  them,  while  tliere  are  many 
A-licatitms  that  the  distance  separating  them  was  not  so  wide  as 


•  For  references  see  Hedley.  Proc.  Roy.  Sec.  N.S.  Wales,  1895,  p.  3, 
fAt  1. 
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to  preclude  the  possibility  of  many  plants  and  animals  finding 
their  way  across  "  either  by  flight  or  drift."* 

In  the  case  of  Galaxiag  the  ova  might  easily  have  been  carried 
across  on  the  feet  or  plumage  of  water-birds,  or,  as  seems  to  me 
a  more  simple  and  natural  solution,  some  individuals  having  been 
swept  out  to  sea  by  floods  in  their  native  rivers,  have  survived  the 
passage  across  the  intervening  belt  of  ocean  and  successfully 
colonised  the  shores  to  which  they  wandered,  t 

Galaxias  findlayi. 

Galaxiaa  Jindlayiy  Mivcleay,  Proc.  Linn.  Soc.  N.  S.   Wales,  1882, 

vii.  p.  107. 

B.  ix.  D.  12-13.  A.  1M2.:  V.  9.  P.  16.  C.  16.  Vert. 
37-38/23. 

Body  stout  to  slender,  the  head  broad  and  depressed.  Length 
of  head  4 J  to  5 J,  depth  of  body  5 J  to  8  in  the  total  length; 
width  of  body  equal  to  or  a  little  less  than  its  depth,  1  ]J  to  1  J,  of 
interorbital  region  2  J  to  3^,  diameter  of  eye  4  to  5 1  in  the  length 
of  the  head ;  snouth  obtuse,  from  three-eights  to  three-fourths  of 
a  diameter  longer  than  the  eye,  which  is  very  small.  Lips  thick 
and  fleshy  ;  the  maxillary  reaches  to  the  vertical  from  the  middle 
of  the  eye  or  not  quite  so  far;  lower  jaw  included.  Seven  or  eight 
gill-rakers  on  the  lower  branch  of  the  anterior  arch.  Jaws  with 
a  single  series  of  moderate  hooked  teeth  of  somewhat  irregular 
size;  palatines  with  a  similar  series  along  their  inner  l)order 
directed  inwards  and  l)ackwards;  a  series  of  ^\e  strong  hooked 
teeth  on  each  side  of  the  tongue  and  a  single  median  tooth  in 
front;  vomer  toothless.     Dorsal  fin  obtusely  pointed  or  rounded,;^ 

•  HeiUey,  I.e.  p.  6. 
t  For   an  analogous  example  of   colonization  see   Ogilby,   Proc.    Roy. 
Dublin  Soc.  1885,  p.  529,  re  Coregonus  poHan. 

X  The  small  rod-like  rays  in  front  being  variable  in  number  are  not 
included,  the  computation  being  made  from  the  first  normally  articulated 
ray. 

§  In  the  largest  example  all  the  fins  are  rounded  except  the  caudal. 
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the  space  between  its  origin  and  the  base  of  the  caudal  2|  to  2| 
in  its  distance  from  the  extremity  of  the  snout;  the  fourth  and 
fifth  rays  are  the  longest,  1|  to  2  in  the  length  of  the  head;  the 
Use  of  the  fin  Is  ly\y  to  1  ^  in  its  height  and  1 J  to  If  in  the  space 
between  its  origin  and  that  of  the  anal:  the  anal  fin  is  similar  in 
ihape  to  and  originates  beneath  the  last  fourth  of  the  dorsal;  the 
fifth  and  sixth  rays  are  the  longest,  as  long  as  or  a  little  longer 
than  the  dorsal  rays;  its  base  is  1  j\^  to  1|^  in  its  height,  and  1  to 
1}  in  its  distance  from  the  caudal:  ventral  inserted  nearer  to  the 
anal  than  to  the  base  of  the  pectoral,  not  reaching  to  beneath  the 
bonsai  fin;  the  distance  between  its  origin  and  the  base  of  the 
caadal  is  1  j*q  to  1 J  in  its  distance  from  the  tip  of  the  snout;  the 
middle  rays  are  the  longest,  1  ^  to  1 J  in  the  length  of  the  head 
And  2  to  2^  in  the  distance  between  its  origin  and  the  anal: 
pecU>ral  cuneiform,  l\  to  H  in  the  head  and  2i  to  2!^  in  the 
s{)«ce  l)etween  its  origin  and  the  ventral:  caudal  slightly  emargi- 
ttAte  with  the  lobes  rounded,  1  ^  to  1^  in  the  length  of  the  head, 
the  peduncle  rather  slender  and  compressed,  its  depth  2 '5  to  3\ 
in  its  length. 

Colours  variable:  from  dark  greenish-brown  above  and  yellowish- 
hruwn  below,  the  sides  with  more  or  less  distinct  darker  markings, 
which  may  take  the  form  of  irregular  transverse  bands,  or  of 
minute  spots,  which  again  may  be  concurrent  so  as  to  form 
blotches  or  may  be  distributed  so  as  to  almost  obliterate  the 
Kr*)and-colour,  generally  with  a  more  or  less  well  defined  series  of 
<Urk  spot^  along  the  middle  of  the  body,  with  the  fins  shading 
from  yellowish-brown  basal ly  to  orange  dis tally;  to  golden  with 
rvjnalar  transverse  Imnds  or  large  blotches  of  a  black  or  dark 
chestnut  colour,  with  the  fins  yellow.     Irides  silvery. 

In  addition  to  the  above,  the  Rev.  Mr.  Curran  tells  me  that 
there  is  in  the  living  fish  "over  the  eye  a  crescent-shaped  area 
r.»loured  reddish  like  metallic  copper  ;  that  the  opercles  "are 
metallic  gold  and  green,"  and  that  the  sides  are  irradiated  with 
'*  peacock  hues."  Ah  to  its  habits  he  reports  it  as  being  "very 
uprightly  and  lively,"  and  hiding  cunningly  under  stones  or  in 
holes  in  the  Iwuik  when  pursued ;  also  that  it  leaps  to  the  fly,  and 
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can  be  easily  caught  in  this  way."  "  I  saw  some  stockmen 
amusing  themselves  in  this  manner,  the  whole  outfit  consisting  of 
a  piece  of  black  thread,  a  bent  pin,  and  a  fly." 

Distribution  ; — Streams  and  tarns  on  Mount  Kosciusko  and  the 
neighbouring  uplands,  including  the  head  waters  of  the  Snowy 
River  and  its  tributary,  the  Crackenback,  where  they  were 
obtained  by  Messrs.  Curran  and  Hedley.  Later  on  the  former 
gentleman  obtained  specimens  from  the  streams  draining  the 
northern  and  western  slopes  of  Kosciusko  and  flowing  into 
the  Murrumbidgee.     Spawning  in  February. 

Eleven  specimens  measuring  from  63  to  105  millimeters,  were 
utilised  in  drawing  up  the  above  description. 

Appended  is  a  list  of  the  species  of  Galaxias  at  present  known, 
arranged  in  chronological  order  : — 

1801.  alfpidotuSf  Forster,  Bloch  and  Schneider,  Syst.  Ichth.  p. 
395;  New  Zealand. 

1817.  tnittaceus,  Cuvier,  R^gne  Anim.  ii.  p.  283;  Tasmania  and 
Victoria. 

1842.  fasciatns,  Gray,  Zool.  Misc.  p.  73;  New  Zealand. 

1842.  maculatits,  Jenyns,  Zool.  Beagle,  Fish.  p.  119,  pi.  xxii.  f. 
4;  Patagonia,  Tierra  del  Fuego. 

1842.  alpinus,  Jenyns,  I.e.  p.  121;  Alpine  Lakes  of  Hardy 
Peninsula,  Tierra  del  Fuego. 

1842.  attennatxts,  Jenyns,  I.e.  pi.  xxii.  f.  5;  New  Zealand,  Tas- 
mania, Victoria,  Falkland  Islands,  Western  South 
America  northwards  to  Peru. 

1846.  scribtty  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.  xviii.  p. 
347;  Port  Jackson,  New  South  Wales. 

1864.  graciUimus,  Canestrini,  Arch.  Zool.  Anat.  e  Fisiol.  iii.  p. 
100,  pi.  IV.  f.  2;  Chili. 

1866.  ocellatus,  McCoy,  Intern.  Exh.  Ess.  p.  14;  River  Yarra, 
Victoria. 
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im.  olUtcs,  fiiinther,  Catal.  Fish.  vi.  p.  209;  New  Zealand. 

1>^>6.  krefii,  Gunther,  I.e.  p.  211;  New  South  Wales. 

1>^>6   panel  UfiSj  Giinther,  I.e.  p.  213;  New  South  Wales. 

W)6.  brftvipinnUy  Gunther,  I.e.;  New  Zealand. 

X^'u.  wU^.rhoiLseij  KreflPb,  Proc.  Zool.  Soc.  Lond.  p.  943;  South 
Australia. 

I*<69.  *cltooib7trgkiiy  Peters,  MonaUb.  Ac.  Wiss.  Berlin,  1868.  p. 
455;   Adelaide,  South  Australia. 

\^r2.  roitratinf,  Klunzinger,  Arch.  f.  Nat.  p.  41;  Murray  River. 

1^*72.  tj^r-t^ofor,  CiHtelnau,  Proa.  Zool.  So3.  Vic.  i.  p.  176;  Mar.sh 
near  St  Kilda,  Victoria. 

l?<71  ct/lindricus,  Castelnau,  I.e.  p.  177;  Lower  Yarra,  Victoria. 

1*^72.  ddicatnliui,  Castelnau,  I.e.  p.  178;  River  Yarra,  Victoria. 

l'^72.  anujenuHf  Castelnau,  I.e.;  River  Yarra,  Victoria. 

1^*73.  ornaltcs,  Castelnau,  I.e.  p,  153;  Cardinia  Creek,  Victoria. 

IHHO.  campbeiliy    Sauvage,    Bull.    Soc.    Philom.    (7)    iv.    p.    229; 
Campbell  Island. 

\^^.  coxi,  Macleay,  Proc.  Linn.  Soc.  N.  S.  Wales,  1880,  v.  p.  45; 
Mount  Wilson,  New  South  Wales. 

1**^1.  coppingerif  Giinther,  Proc.  Zool.  Soc.   Lond.  p.  21;  Alert 
Bay,  Straits  of  Magelhaen. 

IHMI.  pianic**p9,    Macleay,    I.e.    vi.    p.     233;    Rankin's    Lagoon, 
Bathurst;  New  South  Wales. 

l'V*l.  bongbomyy  Macleay,  I.e.;  Massvale  and  rivers  at  Bongl)ong; 
New  South  Wales. 

\X'<\.  nebulosa,  Macleay,  I.e.    p.   234;    Long   Bay,  Sydney,  New 
South  Wales. 

1^2.  JindIai/>\  Macleay,    I.e.    vii.    p.    107;    Streams   on    Mount 
Kosciusko,  New  South  Wales. 

l'*><2.  auratwtt  Johnston,   Proc.   Roy.   Soc.   Tas.  p.    131;   Great 
Lakes,  Tasmania 
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1882.  weedo7ii,  Johnston,  I.e.;  Mersey  River,  Tasmania. 

1882.  atkinsonty  Johnston,  I.e.;  Pieman  River,  Tasmania. 

1886.  kaiji\  Ramsay  and  Ogilby,  Proc.  Linn.  Soc.  N.S.Wales  (2) 
i.  p.  6;  Fifth  Creek,  Adelaide,  South  Australia. 

1888.     inJicu!*,   Day,   Fish.    Ind.    Suppl.    p.    806,   fig.;    Littoral 
districts  of  Bengal  and  Madras. 

1892.  nigothoruk,  Lucas,  Proc.  Roy.  Soc.  Vie.  (2)  iv.  p.  28;  Lake 
Nigothoruk,  Gippsland,  Victoria. 

1894.  cap'nsisy  Steindachner,  Ichth.    Beitr.  (xvii.)  p.  18;  Lorenz 
River,  South  Africa. 

There  can  be  little  doubt  that  many  of  the  species,  "32  in  num- 
ber, here  catalogued  are  merely  nominal,  but,  though  detailed 
descriptions  of  each  would  doubtless  prove  of  great  assistance  in 
indicating  the  various  degrees  of  affinity  which  connect  the  local 
forms  with  their  antarctic  progenitors,  it  is  plainly  impossible  to 
even  approximately  delimitate  the  species  in  a  satisfactory  manner^ 
until  a  full  series  of  each  variety  or  subspecies  shall  have  been 
brought  together  for  examination.  The  local  variations  in  the 
same  form  inhabiting  the  same  little  subalpine  runlets  is  shown 
to  be  so  great,  as  is  manifest  by  the  study  of  the  present  species, 
that  the  wonder  is,  not  that  so  many  nominal  species  have  been 
created,  but  that  there  are  not  infinitely  more. 

This  perplexing  number  of  local  varieties  finds  its  analogue  in 
the  common  Brook  Trout  of  the  North  of  Ireland,*  where  every 
angler  is  well  aware  that  the  Trout  from  each  stream  differ  so 
greatly  in  outward  appearance  from  those  inhabiting  the  next, 

*  I  only  mention  this  locality  because  it  was  there  that  I  observed  the 
local  differences  in  Salino/ario^  but  no  doubt  sportsmen  from  other  districts 
can  testify  to  the  accuracy  of  the  above  remarks.  Salmon  also  vary  much 
in  different  rivers,  and  even  when  taken  in  nets  set  in  the  sea  many  xnilea 
from  the  mouths  of  the  rivers  in  which  they  spawn,  the  individuals  belong- 
ing to  each  water  way  can  be  unhesitatingly  selected  {vide  Ogilby,  Proc 
Roy.  Dublin  Soc.  1«85,  p.  526). 
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that,  to  any  one  who  knows  the  waters,  the  fish  from  any  given 
•^trwun  may  be  selected  at  a  glance  from  those  of  a  dozen  other 
streams,  but  no  one  now-a-days  would  venture  to  assert  that  they 
were  of  different  species,  even  were  it  not  well  known  that  on 
being  transferred  from  one  stream  to  another  the  colonists  soon 
««ume  the  characteristics  of  the  local  race.*  These  variations 
ipe  attributable  (in  both  genera,  Oalaxias  and  Salmo)  to  similar 
kical  causes,  such  as  the  depth,  stillness  or  rapidity  of  the  water, 
the  qualit}'  and  the  supply  of  food,  the  character  of  the  bottom, 
the  composition  of  the  water,  &c. ;  indeed  as  to  the  latter  trout 
taken  from  streams  fed  from  limestone  springs  are  as  different 
fnm  those  residing  in  waters  which  have  their  origin  in  peat 
ajti«6B  as  Galaxiiuf  tnUtace^is  is  from  G.  attenuatus. 

Aa  to  the  afl&nities  of  the  species,  it  is  useless  in  the  present 
■tat«  of  our  knowledge  to  attempt  any  generalisation,  and  it  is 
r«l\  by  obtaining  a  series  of  specimens  from  the  localities  whence 
^y  were  originally  described  that  such  species  as  Castelnau's 
•wl  (in  a  less  degree)  Macleay's  can  be  with  certainty  identified; 
nevertheless  the  following  corrections  and  suggestions  may  be  of 
u* : — 

fjdnxiaa  ofidui*,  GUnth.,  doubtfully  attributed  by  that  author 
to  Queensland,  proves  to  l)e  a  New  Zealand  species,  and  must  be 
traaed  from  the  number  of  Australian  fishes. 

fraiaxiag  tvaterhousef,  Krefft,  is  a  variety  of  G.  attenuates 
according  to  Klunzinger,  as  is  also  G.  obtusiis,  Klunz.  (Sitzb.  Ak. 
Witt.  Wien,  1879,  Ixxx.  i.  p.  412).  I  mention  this  latter  fact 
htcause  Lucas  includes  both  attenuatus  and  obtusus  in  his 
'^CwMus  of  Victorian  Fishes,  1889  ";t  although  Klunzinger  had 
himself  pointed  out  his  own  error  (/.c),  while  he  omits  trutlacnus 
»hich  that  author  had  received  from  "  Port  Phillip."  G. 
'thomburff'ai^  Peters,  and  G.  hat/i,  R.  and  O.  are  possibly  varieties 
*i  WaUrhonsex, 


*  Thia  does  not  apply  with  equal  force  to  the  anadromous  Sahnonids. 
f  Proc.  Ejy.  See.  Vic.  1889,  pp.  15-47. 
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'walaxian  nebulosa,  Macleay,  is  probably  the  same  as  G.  scriba, 
Val.  The  variation  in  the  number  of  the  dorsal  and  anal  rays 
cannot  be  considered  of  any  value  in  this  genus  if  the  small  unar- 
ticulated  anterior  rays  be  included,  the  number  of  these  being 
extremely  inconstant;  there  is  no  other  character  of  sufficient 
consequence  to  warrant  their  separation  except  the  size  of  the 
eye,  which  is  stated  by  Valenciennes  to  measure  "  two-fifths  of 
the  length  of  the  head,"  a  proportion  which  is  quite  unknown 
among  the  members  of  the  genus,  and  is  very  unlikely  to  be 
correct.  G.  rostratus,  Klunz.,  should  also  l>e  compared  with 
scriba. 

Gaiaxias  anratus,  Johnston.  Through  the  courtesy  of  Mr. 
Alexander  Morton  of  the  Tasmanian  Museum,  I  have  had  an 
opportunity  of  examining  two  fine  examples — 225  and  185  milli- 
meters in  length— of  the  form  inhabiting  the  Great  Lakes,  Tas- 
mania, which  lie  at  an  altitude  of  4000  feet  above  the  sea  level. 
These  specimens  I  believe  to  be  mere  varieties  of  G.  truttace^is, 
modified  by  their  surroundings. 

Galfucias  indicusy  Day.  From  the  first  I  looked  with  distrust 
on  the  possibility  of  the  occurrence  of  a  species  of  this  genus  in 
Indian  waters,  and  I  am,  therefore,  pleased  to  find  that  Dr.  Gill 
not  only  shares  that  distrust,  but  has  had  the  courage  to  publish 
his  disbelief  (Nature,  liii.  p.  366).  Should  the  species  on  further 
examination  prove  to  be  a  true  Gaiaxias,  its  presence  in  the 
Indian  littoral  would  seriously  interfere  with  the  theory  of  an 
antarctic  origin  for  these  fishes. 

It  will  l)e  olwerved  that  no  less  than  seven  species  (trultaceus, 
attemiatns,  oceUalU)*,  rersicolor^  cijlindricu^,  dflicatultis,  and 
ama-nits)  are  said  to  be  resident  in  or  in  the  immediate  neigh- 
bourhood of  the  Yarra,  and  since  the  two  first  are  well  known  to 
be  of  wide  distribution  and  variable  appearance  I  must  be  per- 
mitted to  doubt  the  specific  value  of  all  or  most  of  the  residual 
forms,  for  none  of  which  have  their  authors  pointed  out  such 
distinctive  characters  as  would  enable  one,  from  a  study  of  the 
descriptions  alone,  to  determine  their  specific  value.     Too  much 
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importance  has  evidently  been  placed  by  Australian  authors  (I 
might  perhaps  with  equal  truth  say  by  all  authors)  on  the  shape 
tad  colour  of  these  fishes,  both  of  which  characters  I  have  shown 
ibove  to  be  quite  worthless  in  distinguishing  the  species. 

Finally  I  ana  not  satisfied,  notwithstanding  my  scepticism  with 
repnl  to  the  number  of  Austrahan  species,  to  accept  as  proved 
the  identity  of  the  New  Zealand  and  Tasmanian  attenuaius  with 
ibe  Falkland  Island  and  Peruvian  form,  referred  to  by  Giinther 
nnder  the  same  name,  nor  am  I  prepared  to  go  as  far  as  Macleay 
in  coa^ideriiig  that  "it  is  more  than  probable  that  they  " — all 
the  known  forms  of  Galaxias — "  are  one  and  all  only  permanent 
Vwal  varieties  of  the  same  fish." 


THE  ENTOMOLOGY  OF  THE  GRASS-TREES 
(XANTHORRHCEA). 

By  Walter  W.  Froggatt. 

(Plate  IX.) 

Four  species  of  Xanthorrhcea  are  recorded  from  the  County  of 
Cumberland,  within  the  Jimits  of  which  all  my  entomological 
specimens  have  been  collected;  as  their  general  structure  is 
similar,  it  is  not  surprising  that  the  same  species  of  insects  are 
to  be  found  frequenting  all  four  alike. 

At  first  sight  a  grass-tree  might  not  appear  to  be  a  profitable 
field  for  investigation  by  the  entomologist;  yet  whether  alive  or 
dead  it  is  the  home  of  a  considerable  number  of  interesting 
insects,  some  of  which  are  born  and  die  in  it,  while  others  are 
only  passing  visitors.  A  grass-tree  presents  three  distinct  parts, 
each  with  its  special  frequenters;  first  the  stout  cylindrical  stem 
or  trunk,  generally  two  or  three  feet  high,  and  consisting  of  a 
tubular  sheath  composed  of  the  basal  portion  of  the  fallen  leaves 
matted  together  into  a  solid  ring,  and  thickly  impregnated  with 
the  yellow  resinous  gum,  and  in  which  nothing  lives;  this  encloses 
the  caudex,  composed  of  close  fibrous  matter,  which  in  a  living 
tree  contains  nothing,  but  after  death  it  decays  very  rapidly,  and 
soon  becomes  the  abode  of  much  insect  life,  for  which  the  outer 
covering  or  sheath  forms  a  protection.  Secondly,  there  is  the 
coarse  grass-like  foliage  which  is  the  resort  of  many  small  beetles, 
spiders,  «fcc.,  which  lurk  about  the  bases  of  the  stalks;  it  is  also 
eaten  by  several  beetles  and  is  visited  by  others.  Thirdly,  the 
flower-stalk  and  scape  which  both  alive  and  dead  furnishes  food 
or  a  home  to  certain  beetles,  bees,  and  ants. 

As  the  grass-trees  generally  thrive  best  in  poor  sandy  country 
covered  with  low  scrub,  great  numbers  are  scorched  up  by  the 
bush  fires  every  season.  It  is  in  such  burnt  patches  that  most 
of  the  grass-trees  examined  by  me  occurred. 
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COLEOPTERA. 
MiCROPCECiLA  BRBWERi,  Janson. 

Wv*  about  li  inches  in  length;  white,  rather  elongate  and 
iThadrical;  head  reddish-brown,  rugose,  rounded  behind,  slightly 
impressed  in  the  centre  with  a  wavy  line  running  across  on  either 
•«ie  to  the  base  of  the  antennae;  stout  black  jaws  armed  with 
three  anall  blunt  teeth;  a  broad  elongate  brown  patch  on  either 
^  of  the  first  thoracic  segment,  above  the  fii'st  spiracle;  legs 
long,  covered  with  long  ferruginous  hairs;  thoracic  segments  and 
fifft  seven  abdominal  segments  furrowed  into  three  ridges  covered 
»ith  short  dark  spiny  bristles,  together  with  a  transverse  row  of 
I-JD^  hairs  across  the  tip;  8th  segment  smooth  and  shining, 
•'wwttl  with  scattered  short  spines,  and  tinged  with  blue  from 
iht  internal  food,  the  anal  segment  rounded  at  the  tip. 

Beetle  10 J  lines  in  length,  all  the  underside,  legs,  head,  the 
'TBtre  of  the  thorax  and  elytra  smooth,  shining  black,  with  a 
^c«j*d  marginal  band  encircling  the  thorax  and  elytra  deep  orange 
rrilow;  sides  of  the  wing-covers  showing  shallow  punctured 
parallel  »tri». 

^ear  Homsby  I  obtained  a  large  number  of  larv^se  early  in 
July  frc»m  a  patch  of  dead  grass- trees  in  which  they  were  living 
*JJ  the  rich  black  vegetable  mould  into  which  the  inner  portion 
'rf  the  caudex  had  been  transformed  by  the  action  of  the  weather 
*Oii  their  jaws.  Towards  the  beginning  of  May  they  began  to 
*'*ni  earthy  oval  cocoons  on  the  bottom  of  the  tin,  where  they 
'™umied  until  the  end  of  Noveml>er,  when  the  beetles  began  to 
*^j«ne  out. 

The  beetles  are  found  with  many  others  feeding  upon  the 
-•^ers  of  the  dwarf  Angophora. 

CiSSEIS    ri-MACULATA,  Fab. 

I  have  never  found  the  larva  of  this  pretty  little  buprestid, 
wi  d«>  not  know  anything  about  its  life-history,  but  the  beetle 
*»  <x«uiHjn  alx>ut  Sydney  in   early  summer,  feeding   upon  the 
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leaves,  clasping  the  foliage  with  its  legs,  but  dropping   to   tht» 
ground  at  the  least  alarm. 

Beetle  5  lines  in  length,  with  the  head  bright  metallic  green, 
thorax  and  elytra  of  a  much  darker  tint,  the  whole  deeply  and 
closely  punctured;  sides  of  the  thorax  ornamented  with  a  pale 
buflf  patch  on  either  side,  with  four  transverse  rows  of  the  same 
coloured  oval  spots,  the  first  and  last  containing  two  and  the 
middle  ones  four  each;  undersurface  of  a  bright  metallic  green, 
with  a  patch  of  buff  below  the  hind  legs,  and  at  the  margin  oi 
each  abdominal  segment. 

TlUGONOTARSUS   RUGOSUS,  Boisd. 

(Plate  IX.,  figs.  1-3.) 

Larva  with  smooth  castaneous  head;  thoracic  segments  pale 
reddish-brown  and  not  more  than  half  as  thick  as  the  centre  of 
the  pale  yellow  abdominal  ones,  which  are  generally  arched  up 
behind  the  head;  length  in  repose  about  an  inch,  but  when 
moving  about  it  extends  its  Ixnly  half  as  far  again;  thoracic- 
segments  rather  flattened  upon  the  dorsal  surface,  with  the 
alxlominal  ones  of  a  uniform  length  and  very  much  wrinkled; 
anal  one  terminating  with  two  short  truncate  tubercles  of  a 
reddish-brown  colour,  with  several  smaller  ones  round  them. 

The  larvie  bore  holes  into  the  fibrous  caudex  near  the  bottom 
of  the  trunk  of  the  grass-tree,  where  they  must  feed  for  some 
time,  as  I  have  taken  the  larvie,  pupae,  and  beetles  in  the  same 
tree  about  the  middle  of  the  year. 

Pupa  14  lines  in  length,  white  to  dull  yellow  in  colour;  snout 
very  thick,  and  curved  straight  down  over  the  breast,  both  it  and 
the  rest  of  the  head  lightly  clothed  with  stout  bristles,  which 
also  extend  over  the  sides  of  the  thorax;  wing-cases  drawn  round 
the  shoulders,  short,  and  rounded  at  the  tips,  and  deeply  an<l 
regularly  striated;  thoracic  segments  bearing  a  transverse  ridge 
of  coarse  irregular  spines  across  the  centre  of  each  segment 
except  the  anal  one,  which  is  ornamented  with  a  crescent-shapetl 
mark  turning  downwards,  clothed  with  a  few  scattered  hairs. 
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Beetle  h  16  lines  in  length,  stout  and  rather  flattened  on  the 
bick.  of  a  nniform  black  colour,  with  the  broad  head  and  thorax 
finelj  rogoee,  the  eh^tra  being  deeply  ridged  with  regular  punctured 
*tn«.  The  curious  form  of  the  tips  of  the  tibiae  which  terminate 
ia  i  k>og  slender  spine  projecting  beyond  the  ta,rsi  enables  it 
if  t^xtched  to  cling  very  tightly  to  anything  when  laid  upon  its 

ACANTHOLOPHUS   MARSHAMI,  Kirby. 

This  is  the  common  Amycterid  about  the  neighbourhood  of 
^^ydney.  Most  of  the  raemWrs  of  this  large  genus  live  upon  the 
en»,  but  this  one  climbs  up  the  leaves  of  the  grass-tree,  and 
fOBsrinj;  round  them  gnaws  pieces  out. 

B^le  slightly  under  an  inch  in  length;  of  a  sooty-brown 
'■nkflin  the  head  stout,  an  angular  spine  on  either  side  between 
^  tatennse,  a  stout  double  pointed  knob  in  front  of  each  eye, 
•*!  ibe  antenna?  and  mouth  parts  hairy;  thorax  rather  oval, 
^■tt^u^  on  the  snmmit  but  very  rugose,  with  three  stout  conical 
*pTi«  along  the  outer  margins,  and  two  irregular  lines  of  shorter 
*«w  divided  by  the  stout  median  suture;  legs  stout,  with  til)im 
•ad  tarn  hairy;  elytra  broad,  flattened  on  the  summit,  the  sides 
trwisTersely  corrugated,  the  upper  margins  ornamented  with  an 
^JWffuUr  line  of  large  conical  spines  and  numerous  smaller  ones 
<^»Tering  the  whole  of  the  back;  abdominal  plates  beneath  covered 
»illi  fine  silvery  scales  or  hairs. 

Tranbs  sp. 

Beetle  6  lines  in  length,  all  black;  head  small;  snout  long  and 
•^wit:  antenna*  thick  at  the  tin;  thorax  rounded  in  front,  the 
•"lie*  flattened  on  the  summit  and  thickly  covered  with  fine 
'"^r  puncture*;  legs  short  and  .strong;  dark  ferruginous,  with 
*fet*r«i  lighter  coloured;  elytra  much  broader  than  thorax,  which 
"  wrbed  slightly  in  front,  flattened  on  the  back,  and  thickly 
"iiW  with  parallel  deeply  punctuate  striae. 

This  beetle  ia  not  very  common;  it  occurs  towards  the  base  of 
^  flower  stalk  and  the  young  leaves.  My  specimens  were 
''tK^ined  from  treea  at  the  Hawkesbury. 
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Symphyletbs  solandri,  Fabr. 

The  life-history  of  this  fine  longicorn  is  given  by  me  in  detail 
in  the  Proceedings  of  this  Society  (Vol.  ix.  (2),  p.  115,  1894). 
Though  not  generally  a  very  common  beetle  unless  in  an  excep- 
tional season,  it  is  one  that  is  very  easily  bred  from  infested 
flowerstalks  if  kept  in  a  box. 

Xantholinus  erythropterus,  Erichs. 

(Plate  IX.,  figs.  4-5.) 

Larva  slender,  flattened,  7h  lines  in  length,  with  the  head, 
prothorax,  and  legs  ferruginous,  the  rest  of  the  thoracic  and  all 
the  abdominal  segments  pale  yellow,  lightly  fringed  with  hairs; 
head  longer  than  broad,  rounded  behind,  and  armed  with  long 
slender  black  jaws;  antennae  4-jointed,  2nd  and  3rd  joints  long, 
slender,  and  swollen  at  the  apex,  4th  shorter  and  rounded  at  the 
tip;  prothorax  rounded  in  front,  truncate  behind,  both  he€kd  and 
thorax  with  a  slight  median  suture;  legs  short  and  thick,  with 
slender  tarsal  claws;  abdominal  segments  uniform  with  meta- 
thorax,  the  anal  one  tapering  to  the  tip  and  armed  with  a  slender 
hairy  appendage  on  either  side. 

Pupa  is  a  tightly  swathed  ferruginous  bundle,  the  thoracic 
portion  forming  a  roof-like  covering  over  the  turned  down  head, 
the  legs  in  front,  the  hind  pair  forming  a  rounded  projection  in 
front  of  the  upper  abdominal  segments,  which  are  round  and 
cylindrical  to  the  tip. 

Beetle  six  lines  in  length,  all  smooth,  shining,  black,  except 
the  wing  covers,  which  are  bright  reddish-brown;  head  rounded 
much  broader  than  the  thorax,  deeply  impressed  above  the  long 
sickle-shaped  jaws,  and  lightly  fringed  in  front  with  reddish 
hairs;  antennas  with  brownish  pubescence,  the  terminal  joint  of 
palpi  ferruginous;  thorax  broadest  in  front,  sloping  on  either  side, 
and  rounded  at  apex,  lightly  fringed  with  blackish  hairs;  legs 
short  and  spined,  thickly  covered  with  blackish  hairs;  elytra 
finely  punctuate,    broadest  at  apex,   truncate;  abdomen  rather 
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^bort,  thickly  fringed  and  lightly  covered  upon  both  sides  with 
lijog  blackish  hairs;  first  four  segments  of  uniform  size,  fifth 
Df^rly  twice  as  wide  and  tapering  to  the  small  anal  segment. 

The  larvae  are  plentiful  in  spring  between  the  sheath  and  the 
<«dnt,  preying  up>on  the  many  minute  creatures  attracted  by  the 
^ying  matter.  Like  others  of  the  Staphylinidce,  the  beetles 
an  ^err  active,  and  are  found  in  the  same  stumps  with  the 
iinir;  the  pupa  bred  out  in  the  Museum  under  glass  in  some 
duDp  earth. 

HoLOLBPETA  SI  NENSis,  Marsham. 

Tliis  is  one  of  the  commonest  beetles  found  in  the  top  of  the 
•iectjing  caudex,  or  between  it  and  the  outer  sheath.  Though  I 
We  examined  great  numbers  of  the  stems  at  all  seasons  of  the 
J«w,  I  have  never  come  across  the  larval  or  pupal  forms. 

Beetle  half  an  inch  in  length,  smooth,  shining  black,  broad  and 
fct;  the  head  armed  in  front  with  two  curved  stout  pointed  horns 
injecting  in  front  of  the  eyes  and  touching  at  the  tips,  hollowed 
*«t  in  front  at  base  of  horns,  with  an  excavation  behind  the 
eye*,  and  a  small  blunt  spine  on  the  side;  thorax  with  a  faint 
impressed  line  in  the  centre,  and  along  the  outer  edges  slightly 
pitted  with  small  punctures;  elytra  without  any  punctures,  but 
*  «l^nder  purse-like  cavity  on  either  margin  caused  by  the  edge 
<  f  the  elytra  turning  upwards;  chitinous  plates  covering  the  apex 
'if  the  abdomen  impressed  with  larger  rounded  punctures  on  their 
rtlges:  underside  except  the  central  plate  between  the  legs  also 
Caely  punctured. 

I  have  never  collected  this  species  any  where  else,  though  others 
in  the  north  are  often  found  crawling  on  tree  trunks. 

Platysoma  sp.  ? 

Thi«*  lieetle  evidently  passes  through  all  its  transformations  in 
ihf*  decaying  caudex,  but  after  examining  a  great  number  of 
pUnts  in  all  stages  of  decay,  and  at  all  seasons  of  the  year,  I 
hM\e  never  been  able  to  identify  the  larva,  though  once  or  twice 
I  We  found  the  pupa  just  ready  to  turn  into  the  perfect  insect, 
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from  which  it  only  differs  in  colour,  being  dull  white.     The  beetles 
are  often  very  numerous,  twenty  or  thirty  being  obtained  from  . 
one  stump. 

Beetle  IJ  lines  in  length,  broad  and  oval,  black  and  shining; 
head  small,  round  in  front;  thorax  smooth,  truncate  behind; 
elytra  smooth  in  the  centre,  with  four  very  distinct  strife  on  each 
side,  and  truncate  at  the  apex;  the  tip  of  the  abdomen  sloping 
downwards. 

Allecula  subsulcata  (?),  Macl. 

Larva  is  a  tjrpical  het^romerous  wire  worm;  slender,  cylindrical, 
smooth,  and  shining,  about  an  inch  in  length,  of  a  uniform  ochreous 
colour;  head  and  tip  of  the  abdomen  ferruginous,  and  an  apical 
narrow  band  round  the  al)dominal  segments  dark  brown;  head 
small,  rounded  in  front,  with  slender  sickle-shaped  jaws,  short 
antenna?,  and  long  drooping  palpi;  legs  are  comparatively  long, 
with  slender  tarsal  claws. 

They  are  very  active  little  creatures,  living  in  the  rich  black 
mould  left  by  the  decaying  caudex;  sometimes  they  are  very 
numerous;  common  in  July  and  August. 

Pupa  pale  yellow,  short  and  angular,  with  the  head  drawn  down 
over  the  thorax,  antennae  curling  round  under  the  fore  legs,  and 
coming  over  the  hind  ones,  labial  palpi  projecting  over  the  fore 
legs  and  showing  the  peculiar  axe-shaped  terminal  joint;  outer 
edges  of  the  abdominal  segments  flanged  and  finely  serrate,  the 
anal  one  terminating  in  two  fine  spines,  wing  cases  short  and 
wrinkled. 

Beetle  7  lines  in  length,  all  black,  except  the  last  three  joints 
of  antennie  and  last  two  joints  of  the  tarsi,  which  are  pale 
ferruginous;  head  and  thorax  closely  and  finely  punctured; 
antennae  1 1-jointed,  long,  slender,  and  cylindrical,  2nd  joint  very 
short,  3rd  longest,  apical  joint  of  the  labial  palpi  large  and  axe- 
shaped;  legs  long,  apex  of  tibia?  and  the  tarsi  clothed  with  fine 
reddish  hairs;  elytra  rugose  and  deeply  grooved  with  parallel  stria?, 
thickly  and  deeply  punctured;  all  the  ventral  surface  closely 
punctured. 
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The  beetles  began  to  emerge  from  the  earth,  in  which  the  larva? 
had  buried  themselves,  about  the  middle  of  November. 

They  are  often  found  in  the  summer  time  hiding  among  the 
<k»d  leaves  among  the  bushes  or  clinging  to  the  twigs. 

HYMENOPTERA. 

Lestis  bombilipormis,  Smith. 

This  beautiful  carpenter  bee  forms  its  nest  in  the  flower  stalks 
«»f  the  grass-trees  found  about  Sydney,  after  they  have  borne  the 
flower  and  have  become  dry  and  hard.  It  begins  by  boring  a  cir- 
cularhole,3^  lines  in  diameter,  about  three  or  four  feet  up  the  stalk, 
in  towards  the  centre,  when  it  turns  downwards,  excavating 
Ofiarly  all  the  pith  out  for  a  distance  of  about  four  inches  down, 
thfn  working  upwards,  so  that  the  tunnel  is  about  eight  inches 
Wn  end  to  end,  with  an  average  of  half  an  inch  in  diameter. 
Tiie  c*^lls  are  made  al)out  half  an  inch  in  length,  with  a  ball  of 
Wl)read  and  an  egg  deposited  in  the  far  end,  each  being 
partitioned  off  from  the  other  by  a  stout  pad  or  wad  of  triturated 
pith-  I  liave  never  found  the  whole  length  of  the  chamber  filled 
»ith  Ijee  larvae,  a  space  being  usually  left  unoccupied  in  the 
«*ntre. 

lAna a  dull  white-coloured  grub  of  cylindrical  shape,  attenuated 
towards  both  extremities,  about  half  an  inch  in  length  when  full 
growTL     They  can  be  found  in  all  stages  about  November. 

0-  Bee  7i  lines  in  length,  bright  metallic  green,  with  the  face 
7^Uow,  eyes  brown;  antenna,  ocelli,  and  mouth  parts  black,  sides 
*rf  the  face,  back  of  head,  thorax  and  legs  thickly  covered  with 
•hurt  golden  yellow  hairs,  with  three  dark  parallel  bars  of  blackish 
Wh  crossing  the  centre  and  on  either  side;  above  the  wings 
^joded  with  brown,  covered  with  fine  brown  spots  over  the 
ttvginal  cells,  and  having  fine  metallic  purple  iridescence;  upper 
•wtice  of  the  abdominal  segments  finely  rugose,  without  hairs; 
»nier  surface  covered  with  dark  brown  hairs,  the  tip  with  black. 

9.  Bee  9  lines  in  length,  of  a  brilliant  metallic  blue  colour, 
▼ith  the  abdominal   segments   showing  coppery  tints,  face  and 
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head  behind  the  eyes  covered  with  greyish  white  hairs,  thorax, 
legs,  and  under  surface  of  abdomen  thickly  clothed  with  black 
hairs  except  the  sides  of  the  anal  segments,  which  are  fringed 
with  white  hairs;  wings  darker  than  in  the  male. 

Mr.  F.  Smith  gave  a  short  account*  of  the  habits  of  this  bee, 
communicated  to  him  by  Mr.  Ker,  who  stated  that  it  inhabited 
the  hollow  stem  of  a  Zamia  or  grass  tree,  the  entrance  to  the 
tube  being  rounded  like  the  mouth  of  a  flute. 

DoLiCHODERUS  DORi^,  Emery. 

These  ants  are  very  common  about  Homsby,  and  are  very  fond 
of  the  sweet  sugar)'  lerp  formed  upon  the  leaves  of  the  Eucalypts 
by  the  larvse  of  several  species  of  Fsylla,  so  that  where  the  lerp 
is  plentiful  the  leaves  are  often  covered  with  them,  all  intent  upon 
the  enjoyment  of  their  sweet  food.  They  form  their  nest  between 
the  caudex  and  dry  outer  sheath  of  the  dead  and  dry  grass  trees, 
often  in  such  numbers  that  the  cavity  between  the  caudex  and 
the  outer  mass  is  a  living  mass  of  ants. 

Ant  2,  4  lines  in  length,  head  and  thorax  black,  very  rugose, 
the  latter  armed  with  a  pair  of  stout  spines  projecting  in  front  of 
the  prothorax,  with  a  similar  pair  at  the  base  of  the  metathorax, 
longer  and  pointing  downwards;  antenna?  and  legs  ferruginous, 
the  node  short  but  stout;  abdomen  black,  covered  with  a  brownish 
pubescence,  heart-shaped,  hollowed  out  in  front  down  the  centre, 
with  the  outer  margins  rounded  and  forming  regular  rounded  tips. 

Iridomyrmex  gracilis,  Lowne. 

A  small  slender  black  ant  that  makes  its  nest  in  the  dead 
flower  stalks  of  the  trees,  hollowing  out  the  interior  in  irregular 
parallel  passages,  a  large  nest  of  them  often  occupying  the  whole 
stalk. 

§.  Ants  are  under  3  lines  in  length,  pitchy  brown,  with  very 
long  slender  legs  covered  with  a  very  fine  grey  pubescence;  head 

•  Notes  on  the  Habits  of  Australian  Hymenoptera,  Trans.  Ent.  Soc. 
London,  Vol.  i.  (2nd  i^er.)  p.  179,  1850. 
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Urge,  smooth,  and  shining,  truncate  at  the  base,  and  rounded 
towards  the  jaws;  thorax  narrow,  smooth  and  shining;  abdomen 
-ibort,  rounded  and  pointed  towards  the  tip. 

DIPTERA. 

Orthoprosopa  nigra,  Macq. 

(Plate  IX.,  figs.  6-8.) 
hurva,  8  Unes  in  length,  dirty  white  to  brownish,  rounded  at 
the  head,  widest  about  the  centre,  tapering  towards  the  tip  of 
•briomen  which  is  produced  into  a  stout  horny  ochreous  appendage 
tnincate  at  the  tip  and  armed  at  the  base  with  a  short  fleshy 
•pine  on  either  side. 

The  maggots,  frequently  in  great  numbers,  are  found  living  in 
thf  iiime  and  putrid  water  which  accumulates  between  the  outer 
«**11  and  the  caudex  of  the  dead  stem,  about  midwinter;  numbers 
i#pt  under  observation  remained  about  six  weeks  before  changing 
into  pupae  The  latter  were  simply  the  skin  of  the  maggot 
bardeneri  into  a  brown  oval  case  covered  with  particles  of  earth 
attached  to  it,  and  the  anal  appendage  shortened  and  retracted. 

This  handsome  fly  (one  of  the  St/rphidct)  is  7  lines  in  length, 
tuning  black,  with  the  antenna?  and  face  bright  yellow;  thorax 
<t)veped  with  a  very  short  fine  blackish  down  and  ornamented 
witb  a  pair  of  rounded  naked  black  spot«  in  the  centre;  wings 
■lightly  fuscous,  legs  black;  abdomen  stoutest  at  the  base,  rounded 
U^vardn  the  tip. 

Orthoprosopa  sp. 

(Plate  IX.,  figs.  9-11.) 

lATva  dirty  white,  10  lines  in  length,  but  able  to  retract  or 
•tteod  it«  segments  considerably;  head  rather  truncate  in  front, 
»Tth  the  sides  round,  narrow,  with  segments  of  uniform  size, 
Upering  towards  the  tip  which  is  produced  into  a  slender  fleshy 
t4ii;  two-thirds  of  the  length  of  the  whole  of  the  body  terminating 
m  a  vlender  homy  tube  or  spine,  truncate  at  the  tip. 
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The  larvae  live  in  the  decaying  wood  and  putrid  water  that  has 
accumulated  between  the  caudex  and  the  sheath,  crawling  about 
mixed  up  with  the  maggots  of  the  last  described  species,  sometimes 
in  considerable  numbers.  Specimens  kept  in  a  damp  jar  pupale<J 
among  the  rotten  wood  at  the  bottom  about  three  weeks  after  they 
were  taken.  Pupa  case  light  brown,  covered  with  bits  of  dirt; 
the  apex  and  sides  rounded,  oval,  with  the  long  slender  anal 
segment  produced  into  a  slender  tube  curving  sharply  round,  and 
retaining  the  anal  tube  at  the  tip. 

Fly  5  lines  in  length,  steely  blue,  thorax  and  abdomen  smooth 
and  shining;  face  and  antennas  covered  with  fine  hairs,  the  latter 
short  with  the  last  segment  oval  and  flattened,  ornamented  with 
a  fine  bristle;  legs  piceous,  covered  with  fine  hairs;  wings  hyaline- 
very  slightly  clouded. 

EpHIPPIUM    ALBITARSIS  (?),    Bigot. 

(Plate  IX.,  figs.  12-13.) 

Ijarva  8  lines  in  length,  2  in  width,  varying  from  greyish- 
brown  to  black;  head  much  narrower,  slender,  horny,  broadest  at 
the  base,  sloping  up  to  a  truncate  tip,  with  an  eye-like  spot  on 
either  side,  and  several  short  bristles  along  the  sides,  the  mouth 
concave;  thoracic  and  abdominal  segments  broad,  convex  on  both 
dorsal  and  ventral  surfaces,  the  hind  margin  of  the  first  five 
sloping  back,  first  arcuate  behind  the  head,  narrow,  the  following 
ones  gradually  increasing  in  size  to  the  fourth,  and  of  a  uniform 
width  to  the  ninth,  tenth  smaller,  the  last  spatulate,  with  a  round 
impression  on  the  dorsal  surface;  outer  margins  of  each  segment 
fringed  with  two  long  bristles,  a  few  scattered  ones  over  the 
dorsal  surface. 

The  pupa  undergoes  its  transformation  in  the  lar\'al  skin,  the 
fly  emerging  from  the  base  of  the  head.  They  are  plentiful  in 
decaying  stems  between  the  caudex  and  sheath,  living  among  the 
rotten  matter,  and  are  very  sluggish  in  their  habits.  Specimens 
I  collected  remained  among  some  rotten  wood  and  mould  for 
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aboot  three  months  before  the  flies  began  to  emerge  about  the 
end  of  September. 

Fly  varying  from  4  J  to  3  lines  in  length,  all  black  except  the 
▼liite  tarn;  head  broad,  rugose  between  the  eyes;  antenna? 
«puidie-j»haped,  pointed  towards  the  tips,  standing  straight  out, 
Tiihoat  any  terminal  bristle;  thorax  rounded  in  front,  broadest 
thint  the  middle,  finely  granulated  on  the  dorsal  surface;  scutel- 
him  almost  square,  the  apical  edge  having  a  short  spine  on  either 
^:  legs  stout;  wings  dusky,  nervures  black,  the  wings  creased 
in  the  centre  and  folded  down  over  the  tip  of  the  aWomen;  the 
Uuh-  constricted  at  the  base,  large  and  round,  finely  granulated, 
»Tth  the  apical  segments  turning  downwards,  and  the  extreme 
Uf»  truncate. 

This  is  a  typical  form  of  the  family  ^tratiomyiid<v,  and  is,  I 
'r«b#*ve,  identical  with  Bigot's  C.  albitarsisy  one  of  the  few  described 
As^ralian  species. 

-Vnother  very  pretty  little  fly  also  lives  in  the  rotten  caudex,  the 
inv  of  which  I  have  never  observed,  but  have  bred  several  from 
tlif  pupse,  which  are  oval  brown  cases  covered  with  particles  of 
•■arth,  the  front  broadest,  with  a  cylindrical  short  truncate  spine 
'«  Hther  side,  standing  out  like  a  little  horn,  the  apical  tip  rather 
[>•  Anted. 

IV  fly,  which  belongs  to  the  family  Trypetincfy  is  often  found 
upon  the  leaves,  moving  its  wings  up  and  down  (as  many  members 
*i  this  family  do  when  ^ting),  but  is  very  hard  to  catch  ; 
lYounon  in  November. 

Fly  3  lines  in  length;  head  black,  narrow;  last  joint  of  the 
uitennie  large  and  circular,  terminated  with  a  stout  bristle;  head 
uid  thorax  hairy,  the  latter  steely  blue;  scutellum  large,  yellow, 
•ith  black  markings  on  the  apical  edge  which  is  truncate  and 
tringed  with  hairs;  legs  long,  pale  yellow;  wings  hyaline,  thickly 
inHtkti  with  irregular  black  blotches  over  the  apical  half;  abdo- 
•nm  broad,  heart-shaped,  pale  ochreous  yellow,  rounded  on  dorsal 
*ar£ace,  with  a  curious  imprinted  brown  mark  in  centre;  thin 
»nd  flat  on  the  underside,  tinged  with  black  towards  the  tip,  and 
tufted  with  silvery  white  hairs  on  the  sides. 
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LEPIDOPTERA. 

Aphomia  latro,  Zeller. 

Larva  half  an  inch  in  length,  dark  brown  to  black  upon  the 
dorsal  surface,  with  lighter  parallel  stripes  down  the  centre  of 
back,  and  along  each  side;  head  large,  smooth,  shining,  ajid 
divided  in  the  centre  by  a  suture;  prothorax  rounded  and  large; 
other  thoracic  segments  uniform  with  the  abdominal  ones;  legs 
moderately  stout,  with  small  pointed  tarsal  claws;  ventral  surface 
pale  yellow. 

The  larvae  live  in  small  communities,  feeding  upon  the  scape 
of  the  flower  stalk,  gnawing  up  all  the  undeveloped  buds,  which 
become  matted  together  with  their  loose  web.  They  move  about 
very  rapidly,  and  pupate  on  the  flower  head,  forming  elongate 
white  silken  cocoons. 

Pupa  long  and  slender,  reddish-brown,  with  the  wing-cases 
curving  round  in  front  and  covering  the  first  five  segments;  a 
raised  ridge  running  down  the  centre  of  back;  anal  segment 
armed  with  a  number  of  short  conical  spines. 

Moth  1^  inches  across  the  wings,  which  are  long  and  slender, 
and  rounded  at  the  tips;  creamy  buff  colour  shot  with  fine  black 
spots,  and  divided  down  the  centre  with  a  broad .  parallel  stripe 
of  white.  Hind  wings  silvery  grey,  thickly  fringed  with  long 
semi-opaque  hairs  along  the  tips  and  lower  margin;  body  slender, 
apical  segments  darkest. 

Mr.  Ernest  Anderson,  who  identified  this  species  for  me,  says 
that  it  is  common  in  Victoria,  where  it  also  feeds  upon  grass-trees 
and  stems  of  rushes.  Bred  in  the  Museum  about  the  end  of 
October,  from  infested  flowers  received  from  the  Curator. 

HOMOPTER.\. 
AspiDiOTus  ROSSI,  Mask. 

The  foliage  is  often  quite  discoloured  with  the  number  of  black 
scales  (adult  females)  infesting  the  leaves,  often  overlapping  each 
other  like  a  lot  of  oyster  shells. 
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Chionaspis  buoexi^  Mask. 

I  found  this  scale  very  plentiful  upon  the  leaves  of  a  patch  of 
grass-trees  last  March  at  Botany,  but  it  is  more  generally  found 
vpon  L^pto^permuniy  Mdalet^ea^  and  Eugenia.  The  adult  fenude 
oocdds  are  pale  yellow  at  the  tip,  with  the  long  slender  test 
pearly  white,  and  are  attached  along  the  outer  edge  of  the  under- 
imrface  of  the  leaves. 


EXPLANATION  OF  PLATES. 

Trigono(arsus  rugoirtu,  Boiad. 

r^.    I. — LArva  (oat,  size). 

fii.    2, — Larva — front  view  of  head  (enlarged). 

Fu.    3.— Pup*  (nat.  «Ue). 

XatUholinus  erythropteruSy  Ericbs. 

Fu.    4. — LArva  (enlarged).     The  line  beside  shows  the  length. 
\fU.    3. — Papa  (enlarged).     The  line  beside  shows  the  length. 

Orthopromypa  nigra,  Macq. 

Fig.  6. — Larva  (enlarged). 
Yig.  7. — Popa  (enlarged  . 
Fif.    a.-  Fly  .enlarged ). 


Ortkopro^opa  sp. 


Ti^  9. — Larra  .enlarged). 
Fig.  10. — Popa  (enlarged). 
Fi^.  U.— Fly(enUrged). 


Ephippium  aUntarttiM  (^),  Bigot. 

Fig.  1^ — Larva  (mach  enlarged). 
Tig.  13,— Fly  (enlarged). 
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NOTBS   AND   EXHIBITS. 


Mr.  North  exhibited  the  types  of  the  new  genus  and  species 
of  birds  obtained  by  the  members  of  the  "  Horn  Expedition  "  in 
Central  Australia,  and  described  by  him  in  the  July  number  of 
"The  Ibis"  for  1895,  also  more  fully  in  the  "Report  of  the 
Horn  Scientific  Expedition,"  Part  ii  Zoology,  just  published. 
The  genus  Spathopterus  formed  for  the  reception  of  the  Princes 
of  Wales'  Parrakeet  is  a  most  extraordinary  one.  The  fully 
adult  male,  of  which  a  beautiful  specimen  was  exhibited,  has 
the  end  of  the  third  primary  prolonged  half  an  inch  beyond  the 
second  and  terminating  in  a  spatulate  tip.  It  is  entirely 
different  from  the  wing  of  any  other  bird  found  in  Australia, 
but  the  peculiar  terminations  of  the  third  primaries  resemble 
somewhat  the  tail-like  appendages  to  the  lower  wings  of  the 
Queensland  butterfly  Fapilio  ulysse^.  The  new  species  comprised 
the  following  : — Rhipidura  cUbicauda,  Xerophila  niyricincta, 
Ptilotia  keartlandiy  Climacteris  sxiperciliosa^  Turnix  leucogasler, 
and  Calamanthus  isabellinnSy  a  sub-species  of  C.  campestrisy 
Gould. 

Mr.  Hedley  exhibited  on  behalf  of  Mr.  J.  Jennings  some  living 
Sfrombus  luhuanus  from  Vaucluse.  As  none  had  been  obser\'ed 
alive  for  several  years  it  had  been  feared  that  this  interesting 
colony,  the  most  southern  recorded  of  this  species,  had  become 
extinct,  a  fear  happily  now  shown  to  be  unfounded. 

Mr.  Rainbow  showed  a  Sydney  spider  (  Celc^ia  excavata^  Koch) 
which  mimicks  the  excreta  of  a  bird.  Also  examples  of  the  egg- 
bags  of  the  same  species,  which  in  appearance  resemble  the 
kernels  of  the  Quandong  (Ftcsanus), 

Mr.  Froggatt  exhibited  specimens  of  the  insects  frequenting 
the  four  species  of  Xanthorrhma  to  be  found  in  the  County  of 
Cumberland,  together  with  drawings  illustrative  of  the  life- 
history  of  some  of  them.  Also  a  living  specimen  of  the  "Thorny 
Lizard"  (Moloch  horridug,  Gray),  received  by  post  from  Kalgoorlie, 
W.A,  Mr.  Froggatt  likewise  communicated  some  obsenations 
on  the  habits  of  this  specimen. 

Mr.  Pedley  also  exhibited  a  living  specimen  of  Moloch  horridm 
from  West  Australia. 

Mr.  Lucas  showed  a  fossil  fish  in  Wianamatta  Shale  from 
Marrickville. 
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WEDNESDAY,  MAY  27th,  1896. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  in  the 
i^nnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday 
*^aing,  May  27th,  1896. 


The  President,  Henry  Deane,  Esq.,  M.  A.,  F.L.S.,  in  the  Chair. 


^ra.   Aghes   Kenyon,    Richmond,    Victoria,   was   elected    an 
^Wiate  Member  of  the  Society. 


The  Special  General  Meeting,  of  which  notice  had  been  given, 
'to  postponed. 


DONATIONS. 

JWmaceutical  Journal  of  Australasia.  Vol.  ix.  No.  4  (April, 
•"J^).    From  ihe  Editor. 

^ete  d'  Horticulture  du  Doubs,  Be8an9on — Bulletin.  Ser. 
tJu^tree.  No.  3  (March,  1896).     From  the  Society, 

f-  S,  Dept.  of  Agriculture  —  Division  of  Ornithology  and 
**nuDalogy — Bulletin.  No.  8:  Division  of  Entomology  —  New 
**"«.  Bulletin.  No  3.  Technical  Series.  No.  2.  From  t/ie 
'^tary  of  Agriculture. 

Aflatic  Society  of  Bengal — Journal.  N.S.  Vol.  Ixiv.  (1895). 
P»rt  L  Na  3  ;  Part  ii.  No.  3.     From  tJhe  Society. 
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Royal  Society  of  Victoria —Proceedings  (1895).  Vol.  viii. 
(New  Series).     From  the  Society. 

Geelong  Naturalist.  Vol.  v.  No.  3  (April,  1896),  From  Uie 
Geelony  Field  Naturalists'  Club. 

K.  K.  Zoologisch-botanische  Gesellschaft  in  Wien  —  Verhand- 
lungen.     xlvi.  Bd.     Jahrgang  1896.     2  Heft.     From  the  Society. 

Bureau  of  Agriculture,  Perth,  W.A. — Journal.  Vol.  iii.  Nos. 
7,  8,  10  and  11  (March-May,  1896).      From  the  Secretary. 

Pamphlet  entitled  "  Sur  la  Deuxi^me  Campagne  Scientifique  de 
la  Princesse  Alice. '  Par  S.  A.  S.  Albert  l"^,  Prince  de  Monaco). 
From  the  Author. 

Papuan  Plants.  No.  ix. ;  Iconography  of  Candolleaceous  Plants. 
First  Decade  (1892).  By  Baron  Ferd.  von  Mueller,  K.C.M.G , 
M.  &  Ph.D.,  LL.D.,  F.R.S.     From  the  Author. 

Museo  de  la  Plata — Anales.  i.  (1890-91  )i  Seccion  de  Arqueo- 
logia.  ii.-iii.  (1892);  Seccion  Geologica  y  Mineralogica.  i  (1892); 
Seccion  de  Historia  General,  i.  (1892);  Seccion  Zoologica.  i.-iii. 
(1893-95);  Paleontologia  Argentina,  ii.-iii.  (1893-94):  RevisU. 
T.  i.-v.  (1890-94).  T.  vi.  Primera  Parte  (1894).  T.  vii.  Primera 
Parte  (1895) :  Pamphlets  entitled  "  The  La  Plata  Museum."  By 
R.  Lydekker,  B.A,  F.ZS.;  and  "Le  Mus^e  de  La  Plata."  Par 
F.  P.  Moreno,      /'rom  the  Director. 

Gordon  Technical  College,  (:Jeelong,  Victoria — Annual  Report 
for  1894.      From  tlte  Secretary. 

Journal  of  Conchology.  Vol.  viii.  No.  6  (April,  1896).  From 
the  Conch'jloglcal  Society  of  Great  Britain  and  Ireland. 

Entomological  Society  of  London — Proceedings,  1896.  Part  i 
From  the  Society. 

Museum  d'  Histoire  Naturelle,  Paris  -  Bulletin.  Ann^  1896. 
No.  1.      From  the  Museum. 

Zoologischer  Anzeiger.  xix.  Band.  Nos.  499-500  (March- April) 
1896).     From  the  Editor. 
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Sodetas  pro  Fauna  et  Flora  Fennica — Acta.  Vol.  v.  Pars  ill , 
V4  viu,-x.;  Vol  xii.  (1890-95):  Meddelanden,  18-21  Haftet 
lf«>2-95) :  Herbarium  Musei  Fennici.  Ed.  2.  Pars  ii.  (1894). 
/w/tt  the  Society. 

XaturhLstorischer  Verein  der  preussischen  Rheinlande,  kc. 
Bom  — Verhandlungen.  Jahrgang  li.  Zweite  Halfte  (1894). 
lam  the  Society. 

O«ological  Survey  of  New  South  Wales — Records.  Vol.  iv. 
1^94-9.5),  Title  page,  &c.;  Vol  v.  Part  i.  (1896).  From  the  Hon. 
^  UinUter  Jot  Afines  cutd  Agriculture. 

Victorian  Naturalist.  Vol.  xiii.  No.  1  (April,  1896).  Frotn 
£ir  Fid^l  NalnraliiU  Club  of  Victoria, 

Societi^  Royale  de  Botanique  de  Belgique — Bulletin.  Tome 
laiT.  (1895;.     From  the  ^Society. 

Penk  Government  Gazette.  Vol.  ix.  Nos.  7-8  (March- April, 
."'^i;  Title  page,  «fec.,  to  Vol.  viii.  (1895).  From  the  Government 
'"^trttary, 

Gfulogical  Survey  of  India — Memoirs.  Vol.  xxvii.  Part  i. 
l^yo):  Palieontologia  Indica.  Ser.  xiii.  Salt-Range  Fossils. 
Vol. iL  Part  I;  Ser.  xv.  Himalayan  Fos-sils.  Vol.  ii.  Trias,  Part 
*  (1^95;.     From  the  Director. 

Cincinnati  Society  of  Natural  History — Journal.  Vol.  xviii. 
N»A  1  and  2  (April- July,  1895).     From  the  Society. 

fVW  Columbian  Museum,  Chicago— Zoological  Series.  Vol.  i. 
N'*.  1-2  (Oct.. Nov.  1895).     From  the  Director. 

Nova  Scotian  Institute  of  Science — Proceedings  and  Transac- 
*«*.  Session  1893-94.  Vol.  i.  Second  Series.  Part  4.  From 
^  Inatitute. 

Tufu  CoUege,  Mass.— Studies.  No.  iv.  (Sept.  1895).  Frorn 
'•^CoUeye, 

5^ew  York  Academy  of  Sciences — Transactions.  Vol.  xiv. 
l'*i*4-95).    From  the  Academy, 
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American  Academy  of  Arts  and  Sciences — Proceedings.  New 
Series.     Vol.  xxii.  (1894-95).     From  the  Academy. 

Academy  of  Natural  Sciences  of  Philadelphia — Proceedings, 
1895.     Part  ii.  (April-Sept.)     From  the  Acad  amy. 

Boston  Society  of  Natural  History — Memoirs.  Vol.  v.  Noa. 
1-2  (July-Oct.  1895)  :  Proceedings.  Vol.  xxvL  Part  4  (1894-95). 
From  Hie  Society. 

Rochester  Academy  of  Science  —  Proceedings.  Vol.  ii. 
Brochures  3-4  (1894-95).     From  the  Academy. 

\J  Acad^mie  Royale  des  Sciences,  tfec,  de  Belgique — Annuaire 
Ix.-lxi.  (1894-95)  :  Bulletins.  S"'^  S^r.  Tomes  xxv-i.-xxix. 
(1893-95).     From  the  Academy. 

Gesellschaft  fiir  Erdkunde  zu  Berlin — Verhandlungen.  Bd. 
xxii.  (1895).  No.  7:  Zeitschrift.  Bd.  xxx.  (1895).  Nos.  4-5. 
From  the  Society. 

Soci^te  Helv^tique  des  Sciences  Naturelles — 77""  Session 
reunie  k  SchafiPhausen  (July- Aug.  1894):  Actes  et  CJompte  Rendu : 
Mitteilungen  der  naturforschenden  Gesellschaft  in  Bern,  1894. 
From  tlie  Society. 

U  Acad^mie  Imp^riale  des  Sciences  de  St.  P^tersbourg — 
Bulletin.  T.  xxxii.  Nos.  1  and  4  (1887  and  1888);  Nouvelle 
S^rie  iii.  (xxxv.)  Nos.  1-4  (1892-94)  :  M^moires.  vii*.  S^r.  T. 
xxxviii.  Nos  9-14  (1892);  T.  xxxix.  No.  1  (1891);  T.  xl.  Xo.  1 
(1892);  T.  xli.  Nos.  1-7  (1892-93);  T.  xlii.  Nos.  1,  3-9  and  10 
(1894).     From  the  Academy. 

Four  Excerpts  from  the  "  Report  of  the  Horn  Expedition  to 
Central  Australia.  Part  iii." — [Physical  Geography,  Greneral 
Geology,  Palaeontology,  Botany].     From  Prof.  R   Tate,  F  L.S. 

Australasian  Journal  of  Pharmacy.  Vol.  xi.  No.  125  (May, 
1896).     From  th^  Editor, 

L'  Academic  Royale  des  Sciences  et  des  Lettres  de  Danemark, 
Copenhague — Bulletin,  1896.     No.  2.     From  the  Academy. 
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Society     Royale    Linneenne    de    Bruxelles — Bulletin.       21" 
Annee.      No.  6  (April,  1896).     From  the  Society, 

Department  of  Agriculture,  Sydney— Agricultural  Gazette. 
VoL  viL  Part  4  (April,  1896).  From  the  Hon.  the  Minister  for 
Mimes  and  AgrictUiure, 

Societe  Imp^riale  Mineralogique,  St.  Petersbourg — Verhand- 
lan^iL      Zweite  Serie.     xxxiiL  Band,  i.  Lief.  (1895).     From  the 

American  Naturalist  VoL  xxx.  No.  352  (April,  1896).  From 
ik^  Editors. 

Harvard  College,  Cambridge,  Mass. — Bulletin  of  the  Museum 
*4  (Comparative  Zoology.     VoL  xxix.  No.  1.    ^From  the  Curator. 

Societe  Scientifique  du  Chili— Actes.  T.  v.  (1895)  !"».,  2.*"« 
rt  3**.  Liva.       From,  the  Society. 

Canadian  Institute — Transactions.  Vol.  iv.  Part  2  (Dec,  1895.: 
An:ba?ological  Report,  1894-95:  Inaugural  Address  (Nov.,  1894). 
By  J.  M.  Clark,  M.  A,  LL.B.      From  t1^  Institute, 

.Vmerican  Museum  of  Natural  History,  New  York. — Bulletin. 
V«»L  viiL  (1896).     Sig.  3-4  (pp.  33-64).     From  tJie  Museum. 

Kanink.  Natuurk.  Vereeniging  in  Nederl.  Indie— Tijdschrift. 
Df^l  Iv.  (1H96):  Supplement-Catalogus  (1883-93)  der  Biblio- 
theek.       From  Uie  Society. 
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OBSERVATIONS  ON  PERIPATUS. 
By  Thos.  Stbbl,  F.C.S. 

The  following  remarks  refer  entirely  to  the  ordinary  New 
South  Wales  Feripatus^  the  form  for  which  the  name  P.  Leuckarii, 
var.  orientalis  has  been  proposed  by  Mr.  Fletcher.* 

For  some  years  past  I  have  taken  a  good  deal  of  interest  in  this 
creature  amongst  other  of  the  cryptozoic  fauna  of  Australia; 
and  having  had  numerous  living  specimens  of  all  ages  under 
constant  observation  in  vivaria  during  a  continuous  period  of 
over  a  year,  I  have  thought  that  my  observations  would  be  of 
interest  to  naturalists. 

In  the  course  of  a  number  of  visits  to  the  Moss  Vale  district 
during  the  summer  of  1894-5,  and  again  in  1895-6, 1  was  success- 
ful in  collecting  a  considerable  number  of  specimens. 

The  most  remarkable  feature  about  my  collection,  apart  from 
the  unusually  large  number  of  individuals  of  both  sexes  secured, 
is  the  very  interesting  range  of  colour  variation  which  it 
illustrates. 

It  is  not  my  intention  to  enter  into  any  details  regarding 
classi6cation  or  structure,  but  to  give  a  statement  of  such  facts 
in  connection  mth  the  habits  and  life-history  of  tlie  creature  as 
I  have  observed  ;  together  with  a  few  details  of  the  individual 
range  of  colour,  and  the  relative  proportions  of  the  sexes  in  the 
specimens  collected. 

The  summer  of  1894-5  was  remarkable,  in  the  district  alx)ve 
mentioned,  for  the  abundance  of  various  cryptozoic  forms  of  life, 
particularly  land  Planarians,  and  the  conditions  seem  to  have 
Ijeen  peculiarly  favourable  for  Peripatns^  judging  by  the  number 
of  individuals  which  I  observed. 

The  total  number  of  adults  which  I  collected  in  the  Moss  Vale 
district    during    that   summer   was    579,    of    which    390    were 
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fcsudes  and  189  males;  that  is  67  per  cent,  of  the  former  and  33 
per  cent  of  the  latter.  Besides  these  a  large  number  of  young, 
nn^ring  from  newly  born  upwards,  were  noticed. 

The  summer  of  1895-6  having  been  preceded  by  a  prolonged 
*pell  of  very  dry  weather,  the  organisms  mentioned  were  found 
to  be  very  scarce.  Where  in  the  previous  summer  I  found  hun- 
•Ipeds  of  land  Planarians,  only  scattered  individuals  of  the  more 
tardy  and  conunon  species  were  to  be  met  with,  and  it  was  only 
by  diligent  searching  over  a  somewhat  wide  area  that  I  was  able 
to  secure  a  very  moderate  number  of  Peripati.  Particular  spots 
which  I  specially  remembered  as  being  where  I  met  with  plenty 
tff  specimens  in  1894-5,  in  1895-6  I  found  to  be  quite  deserted  or 
uolj  very  sparingly  populated  by  Peripatus,  while  the  other  usual 
forms  of  life — with  the  exception  of  ants  and  termites,  which 
win  U)  flourish  under  any  conditions  —  were  equally  scarce  in 
I*\iportion.  This  collection,  though  a  good  deal  smaller,  contained 
oach  the  same  relative  proportions  of  males  and  females,  and  a 
vnakr  range  of  colour  variation,  as  that  made  in  1894-5. 

When  collecting  in  1894-5,  whenever  1  saw  young  Peripati 
under  lop*  I  made  it  a  rule  to  replace  them  in  the  position  in 
which  I  liarl  found  them;  and  as  I  noted  numbers  of  these  logs  I 
WM  able  to  examine  them  again  in  1 895-6.  In  many  cases  where  T 
lad  left  large  numbers  of  young  of  various  ages  I  found  on  my 
■-Wind  visit  not  a  trace  of  any,  and  in  others  only  a  few. 

My  friend,  Mr.  C.  Frost,  F.L.S.,  informs  me  that  in  Victoria, 
where  the  summer  of  1895-6  was  similar  to  that  experienced  in 
New  South  Wales,  he  found  the  land  Planarians  exceedingly 
-^rce,  and  in  some  cases  altogether  absent,  in  districts  such  as 
F*Tn  Tree  (Jully,  which  are  known  to  l^e  usually  prolific  in  these 
ijTO^  (if  life. 
Soch  dry  conditions,  and  the  attendant  "bush  fires,"  must 
a«e  an  enormous  mortality  amongst  these  lowly  creatures,  and 
:» i*  greatly  to  be  desired  that  as  much  information  about  them 
» is  possible  should  be  gained,  as  many  local  fonns  are  certain  to 
**•  now  rapidly  approaching  extermination. 
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In  the  favourable  summer  of  1894-5,  the  individual  adult 
Peripati  ranged  very  much  larger  in  size  than  was  the  case  in 
1895-6.  The  dry  conditions  of  the  latter  period  appeared  to 
have  stunted  the  growth  of  the  creature.  In  1894-5  large 
numbers  of  females  were  1^  inches  in  length  when  crawling, 
not  counting  the  antennae,  and  the  males  1  inch;  while  in  1895-6 
the  longest  female  seldom  exceeded  1  inch  and  males  about  f  inch. 
These  are  the  dimensions  when  crawling  naturally,  and  not  when 
stretched  to  the  fullest  extent.  What  became  of  the  large 
sized  individuals  of  1894-5,  I  cannot  say.  They  may  have 
perished,  or  could  they  have  shrunk  in  size  as  a  result  of  the 
unfavourable  conditions  ?  Whatever  may  be  the  cause,  their 
absence  was  very  marked. 

In  his  account  of  the  Mammalia  of  the  Horn  Expedition,* 
Professor  Spencer  gives  exceedingly  interesting  information  on  the 
eflfect  of  the  prolonged  spells  of  arid  conditions  on  the  bodily 
development  of  some  of  the  mammals  of  that  region;  and  of  the 
remarkable  manner  in  which,  on  the  other  hand,  they  respond  to 
the  more  favourable  state  of  matters  when  a  wet  period  inter- 
venes. 

A  somewhat  analogous  series  of  observations  is  quoted  in 
Nature  from  The  Entomologist^^  in  which  Standfuss,  of  Zurich, 
has  investigated  the  effect  oh  the  dimensions,  and  on  the  patterns 
and  colours  of  the  wings  of  certain  butterflies;  of  the  sub- 
jection of  the  eggs,  larva?  and  pupae  to  various  periods  of  exposure 
to  different  conditions  of  heat,  cold,  and  moisture.  Amongst 
other  results  arrived  at  was  this,  that  the  effect  of  abnormal  heat 
on  the  larva  was  to  hasten  the  development,  but  to  cause  a  notable 
reduction  in  the  size  of  the  wings. 

A  very  noticeable  peculiarity  was  the  intensely  local  nature  of 
Peripatus.  Considerable  numbers  would  be  met  with  in  a  very 
restricted  area,  and  without  any  apparent  cause  none  at  all,  or 
very  few,  would  be  found  on  precisely  similar  ground  adjoining. 

•  Account  of  the  Horn  Expedition  to  Central  Auttralia,  Part  2,  1896. 
+  "Nature,"  Vol.  liii.,  540,  April,  1896. 
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After  a  little  experience  I  got  to  know  the  likely-looking  parts, 
and  even  the  most  promising  logs  under  which  to  search.  All 
the  specimens  were  underneath  logs,  either  on  the  ground  or  on 
the  underiurface  of  the  log,  and  in  the  cracks  and  crannies  in  the 
*-JtJ  beneath  the  logs.  Small  easily  rolled  logs  yield  the  best  results 
f^»r  Peripatos  as  well  as  for  land  Planarians  and  the  other  creatures 
that  live  under  them;  large  heavy  ones  lie  too  hard  and  close  to 
the  ground,  and  do  not  give  the  necessary  room  underneath. 

The  colours  of  the  individuals  were  exceedingly  variable. 
Adopting  a  similar  method  of  comparison  to  that  used  by  Mr. 
Fletcher*  in  his  description  of  the  collection  made  by  Mr.  Helms 
*t  Mt.  Kosciusko,  my  specimens  very  naturally  divide  themselves 
into  four  groups : — a.  Black  or  blue-black.  6.  Black,  sparingly 
i>«kled  with  rufous  brown.  r.  Rufous  brown  with  black 
wtennn?  and  with  or  without  visible  scattered  black  spots  or 
iwilings.  d.  Entirely  rufous  brown  or  red,  including  the 
•ifitama,  and  without  any  visible  black. 

The  relative  numl^ers  of  individuals  in  each  of  these  classes 

a.  Black  or  blue-black        ...  ...  77^  per  cent. 

t.  Black,  speckled  with  brown  ...       6^^     „       „ 

c.  Brown,  black  antennne  ...  ...  10       „       „ 

d.  Entirely  brown ...  ...  ...       6       „       „ 

In  the  Mt.  Kosciusko  collection  the  proportion  of  entirely 
'♦lack  individuals  is  very  much  smaller  than  the  above,  amounting 
t*)  «ily  about  9  per  cent,  of  the  whole,  the  greater  number  being 
'^  sparingly  speckled  with  brown. 

^o  specimens  with  antennas  and  body  both  entirely  brown  are 
""^utioned,  and  indeed,  judging  from  the  published  descriptions 
«d  my  own  experience,  this  particular  form  appears  to  be  much 
***  OQmmon  than  the  others.  Such  being  the  case,  it  may  be 
'*^1  for  me  here  to  briefly  descril^e  those  in  my  collection.  To 
•^  naked  eye  or  the  microscope  there  is  no  trace  of  black  visible. 
r*-*  Iazenge-«haped  pattern  which  has  been  so  fully  treated  of  by 


•  P.L.S.  N.8.W.  (2  Ser.)  Vol.  v.  471. 
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Fletcher  and  Dendy,  >vhile  quite  distinct,  is  not  nearly  so  boldly 
outlined  as  is  commonly  the  case  in  P,  oviparuSy  Dendy;  it  is 
marked  out  by  alternate  light  and  dark  areas  of  skin,  the  pattern 
being  entirely  due  to  differences  in  intensity  of  the  brown  pigment. 
This  form  of  Peripatus  is  exceedingly  beautiful;  it  is  a  very 
striking  object,  and  from  its  bright  colour,  much  more  conspicious 
than  its  black  brethren.  When  a  number  of  specunens  of  the 
brown  form  are  put  in  spirit  together,  I  have  noticed  that  the 
latter  acquires  a  distinct  brown  tinge,  which  would  show  that 
the  colour  pigment,  like  that  of  land  Planarians,  is  to  some 
extent  soluble  in  alcohol. 

Most  if  not  all  of  the  specimens  which  to  the  eye  or  the  pocket 
lens  appear  quite  black,  under  the  microscope  present  numerous 
scattered  skin  papillae  and  minute  patches  of  the  skin  of  a  brown 
colour.  The  antennae  appear  to  be  the  last  part  to  lose  the  black 
pigmentation  or  the  first  to  gain  it,  whichever  the  case  may  he. 
It  very  commonly  happens  that  the  entire  body  may  be  brown 
and  the  antennae  alone  black,  and  I  have  not  observed  a  specimen 
having  entirely  brown  antennae  which  had  black  on  any  part  of 
the  body. 

This  recalls  to  my  mind  a  matter  in  connection  with  dogs  which 
I  have  noticed  for  many  years,  that  they  invariably  have  the  tip 
of  the  tail  white  if  there  is  white  on  any  part  of  the  body,  and 
frequently  the  tail  tip  is  the  only  white  part. 

It  may  also  be  noticed  that  in  Peripatus  the  colour  variations 
are  pretty  uniformly  proportionately  divided  between  the  males 
and  females. 

The  adult  females  are,  in  my  experience,  invariably  larger  than 
the  males,  the  former  being  usually  from  J  to  i  longer  than  the 
latter;  and  the  females  are  also  a  good  deal  stouter  in  proportion 
to  their  size,  the  males  being  more  slender. 

The  males  are  distinguishable  under  the  microscope  from  the 
females  by  the  white  leg  papillae,  when  about  12  mm.  in  length, 
corresponding  to  about  eight  months  old. 

Judging  from  the  rate  of  growth  in  captivity  I  think  the 
females  do  not  mature  before  they  are  over  two  years  of  age,  and 
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it  woold  appear  very  probable  to  me  that  the  young  are  not  born 
undl  the  mother  is  at  least  three  years  old. 

In  life  both  blades  of  the  jaws  lie  with  their  convex  edges  out- 
wards, the  outer  simple  bladed  jaw  lying  close  up  to  the  imier 
toothed  one,  with  the  points  close  together.  When  feeding  the 
jaws  are  moved  very  rapidly,  with  a  circular  sweep. 

I  have  counted  the  claw-bearing  legs  of  several  hundreds  of 
specimens,  and  have  found  them  invariably  fifteen  pairs,  ex- 
dttsive  of  the  oral  papillae.  In  living  individuals  the  narrow 
white  line  in  the  centre  of  the  dorso-median  furrow,  described  by 
Prof.  Dendy  in  P.  oviparuSy*  and  by  Mr.  Fletcher  in  P.  Leuc- 
kt^iyf  is  very  readily  seen  under  the  microscope  in  the  dark 
coloured  specimens,  and  can  be  distinctly  observed  in  the  light 
bwim  ones  also,  especially  when  it  crosses  patches  of  the  darker 
btDvn.  In  yoimg  ones  it  is  even  more  conspicuous  than  in  adults, 
lo  adults  a  somewhat  similar  line  lies  at  the  bottom  of  the 
Bomerous  horizontal  skin  furrows  which  cross  the  median  line, 
ttd  indeed  wherever  there  is  a  furrow  in  the  skin  its  course  is 
more  or  less  distinctly  marked  out  by  white. 

These  lines  are  well  seen  when  the  animal  is  extended  in  the 
«ct  of  crawling,  but  when  it  is  at  rest  they  are  closed  over  by  the 
«(kin  fokis. 

The  food  of  Peripatus  consists  of  insects,  wood  lice,  and  such- 
like. Termites  are  a  favourite  article  of  diet,  and  are  eaten 
freely.  All  the  soft  parts  are  eaten,  including  the  legs  of  small 
iiwects.  The  skin  of  the  outer  integument  of  such  creatures  as 
»ood  lice  Is  scraped  completely  oflf.  Its  feeding,  as  one  might 
'xpect  ^m  the  nature  of  its  jaws,  is  by  no  means  confined  to 
«ocking  the  juices  of  its  prey,  but  all  parts,  save  the  hard  integu- 
aamt.  are  devoured.  Of  Termites  only  the  hard  part  of  the  hetwi 
'•  rejectwl,  the  remainder,  including  the  antennae,  being  entirely 
••t^n. 


•  P.L.S.N.S.W.  (2  Ser.)  x.  19r?. 
t  Ibid.  183. 
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It  is  rather  interesting  to  observe  the  behaviour  of  wood  11  ce, 
the  creatures  with  which  I  have  most  frequently  fed  my  Peripati, 
when  dropped  into  the  vivarium.  At  first  they  scramble  under 
the  little  pieces  of  rotten  wood,  under  which  the  Peripati  are 
lurking,  but  they  very  quickly  appear  to  recognise  the  presence  of 
an  enemy  and  crawl  out  again,  finally  clustering  together  as  far 
as  they  can  get  from  their  foes.  Wood  lice  eat  any  sort  of 
organic  matter,  vegetable  or  animal,  and  I  have  seen  one  biting 
and  nibbling  at  a  sickly  Peripatus  which  was  too  weak  to  defend 
itself. 

I  have  never  observed  Peripati  eat  one  another;  even  when 
kept  without  food  they  do  not  attack  each  other  or  the  young. 

Whon  feeding  the  movements  of  the  animal  are  very  graceful  and 
deliberate.  The  antennas  are  endowed  with  a  high  degree  of 
sensitiveness,  and  are  used  by  cautiously  touching  the  insect, 
when  so  occupied  being  carried  somewhat  erect  with  the  tips 
curved  downwards.  From  the  manner  of  using  them  sometimes, 
by  bending  them  round  and  over  an  object  which  is  being 
examined,  without  touching  it  I  think  it  is  highly  probable  the 
antennae  are  the  medium  of  a  sense  analogous  to  that  of  smell. 

In  securing  its  prey  Peripatus  does  not  always  use  the  slime 
secretion,  but  appears  to  resort  thereto  only  when  the  insect  which 
it  is  endeavouring  to  secure  appears  likely  to  escape,  or  when  it 
struggles  violently,  or  again  when  the  animal  is  hungry  and  wants 
to  make  certain  of  the  capture.  It  then  becomes  animated,  raises 
the  front  part  of  its  body  and  ejects  the  viscid  fluid  from  both 
papillae  simultaneously.  The  secretion  is  ejected  with  sufficient 
force  to  project  it  several  inches.  The  slime  appears  to  be  of  an 
albuminous  nature.  It  is  not  at  all  acid  or  acrid,  but  is  merely 
useful  mechanically,  through  its  tenacious  stickiness.  When 
freshly  emitted  it  is  rather  liquid,  but  quickly  toughens  in  the 
air.  It  is  tasteless  and  has  no  effect  when  applied  to  a  sensitive 
mucous  surface  of  the  human  body.  It  mixes  with  water,  but  is 
at  once  coagulated  and  rendered  insoluble  by  alcohol. 

When  the  creature  is  alarmed  by  sudden  exposure  to  light,  the 
slime  is  often  discharged,  the  object  obviously  being  self-defence. 
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Peripatus  Is  a  very  sociable  creature.  They  do  not  molest  one 
another,  and  love  to  crowd  together  in  congenial  lurking-places. 
I  have  <^n  observed  several  of  them  around  one  insect  feeding 
in  perfect  iiarmony. 

Although  they  will  readily  feed  on  dead  insects,  I  have  not 
been  able  to  induce  them  to  eat  raw  or  cooked  meat.  Occasionally 
(me  will  after  a  long  examination  pull  at  the  meat  for  a  little 
while  with  its  jaws,  but  very  soon  leaves  it. 

The  Akin  is  cast  at  apparently  somewhat  irregular  intervals,  but 
I  hare  not  observed  how  often.  The  earliest  casting  which  I 
have  noticed  was  in  the  case  of  young  ones  born  in  captivity, 
which  shed  the  akin  when  between  one  and  two  weeks  old.  The 
dtin  splits  along  the  median  dorsal  furrow,  and  is  gradually 
Wicked  off  by  expansive  and  contractile  movements  of  the 
•ttimal,  the  front  end  being  first  worked  forward  out  of  the  skin 
•a-l  then  the  whole  gradually  crumpled  off  in  a  very  perfect  state, 
i:K lading  that  of  the  antennae,  feet,  and  appendages.  The  exuvia? 
irv  pure  white,  the  colour  pigment  being  situated  entirely  in  the 
inner  skin  layer  which  remains. 

I>uring  the  shedding  of  the  skin,  the  operation  is  frequently 
asMsted  by  the  animal  bending  round  and  pulling  at  it  with  its 
;aw^  and  as  soon  as  it  is  cast  the  skin  is  often  eaten,  being  taken 
Dp  by  the  mouth,  worked  about  for  a  little  while  by  the  jaws, 
an*i  then  swallowed  entire 

Bv  watcliing  the  creatures  I  have  been  able  to  secure  several  speci- 
men's of  the  cast  skins,  and  with  a  little  careful  floating  on  watvv 
hive  uncrumpled  them  and  caused  them  to  spread  out  to  their  full 
eiu-nt,  when  they  form  a  very  delicate  and  beautiful  object. 
Examples  of  these,  both  young  and  adult,  are  amongst  the 
fcp'cimens  exhibited.  The  young  appear  to  be  usually  born  fully 
"Ktentied,  hut  at  times  doubled  up  in  a  thin  membrane  1  am 
ti*t  sure,  howe\er,  that  in  the  latter  case  the  birth  is  not 
tMmewhat  premature.  However,  the  newly-born  young  soon 
*Tuwl  al)out,  though  they  generally  remain  about  the  mother  for 
"••^fral  (lays.     When  bom  they  are  nearly  white,  but  the  colour 
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pigment  is  plain  on  the  antennae  and  those  parts  of  the  skin 
which,  in  after  life,  are  darkest.  I  have  frequently  witnessed  the 
natural  birth  of  the  young,  and  have  succeeded  in  keeping  them 
alive  for  over  twelve  months.  When  newly  bom  they  are  about 
5  mm  in  length,  without  the  antennae,  and  from  frequent 
measurements  I  have  found  the  rate  of  growth  during  the  12 
months  which  I  had  them  under  observation  to  be  rather  less 
than  1  mm.  per  month. 

Pregnant  females  somewhat  readily  extrude  the  young  ivheii 
distressed  by  close  confinement  or  uncomfortable  conditions. 
Frequently  soft  adventitious  eggs  are  laid.  These  bear  no 
resemblance  to  those  described  by  Dendy  from  P,  oviparus^  but 
are  quite  smooth  and  have  a  very  flaccid  thin  envelope.  They 
%  ery  soon  break  up  into  a  drop  of  turbid  liquid.  My  supposition 
is  that  they  are  merely  ova  which  have  escaped  fertilization,  and 
are  thus  making  their  natural  exit  from  the  body. 

From  my  own  observations  I  have  seen  the  young  born  at  alJ 
times,  from  the  middle  of  November  till  the  middle  of  March. 
Females  which  I  had  in  captivity  from  January,  1895,  began  to 
give  birth  to  young  at  the  former  date,  and  continued  doing  so  for 
over  a  month,  while  specimens  collected  in  December,  January  and 
February  of  different  years,  had  young  in  the  course  of  these  and 
the  following  months. 

So  far  as  my  observations  go.  the  young  follow  the  colours  of 
the  mother.  Mothers,  in  whom  brown  is  the  prevailing  colour, 
have  young  of  a  similar  character,  and  those  that  are  black  have 
dark  progeny. 

1  have  never  noticed  the  presence  of  external  parasites  of  any 
kind  on  Peripatus. 

During  the  colder  months  they  become  sluggish,  and  remain  for 
considerable  periods  without  eating,  but  in  the  warmer  part   of 


•  P.L.S.N.S.\V.  (2  Ser.)  x.  195. 
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the  year  they  move  about  very  freely  at  night,  crawling  all  over 
tlie  accessible  parts  of  the  vivarium  in  which  they  are  confined, 
and  in  the  day  time  hiding  away  in  crevices  and  beneath  lumps 
•if  €arth  or  pieces  of  wood. 

The  kind  of  \*ivaria  in  which  I  have  been  most  successful  in 
keeping  my  specimens  alive,  consist  of  ordinary  glass  jam  jars 
ba\'ing  metal  lids,  which  slip  or  screw  on  not  quite  air  tight. 
These  are  filled  with  lumps  of  moist  earth  and  odd  pieces  of  rotten 
wjjod.  An  arrangement  such  as  this  is  very  convenient  for 
olnervation,  and  allows  of  taking  out  the  contents  when  desired 
f«ir  examination,  without  injury  to  the  specimens. 


104 

DESCRIPTIONS  OF  NEW  AUSTRALIAN  FUNGI. 

By  D.  McAlpine,  F.L.S. 

No.  I. 

(Communicated  by  J,  H.  Maiden^  F,L.S.) 

Meliola  funerea,  n.sp. 

(Plate  X.,  figs.  1-6.) 

Amphigenous,  but  most  developed  on  upper  surface  of  leaf. 
Spots  velvety,  funereal  black,  with  hair-like  pile,  orbicular  or 
irregular,  usually  confluent,  \-^^  inch  or  in  a  continuous  raass 
\  inch  or  more,  and  very  conspicuous. 

Mycelium  of  dark  brown,  thick-walled,  septate,  branched  inter- 
woven threads,  about  %\  ^  dia.,  springing  from  deeper-seated, 
delicate,  colourless  hyphae,  about  2  jx  dia.  Bristles  on  surface 
looking  like  masses  of  black  hairs,  rigid,  sooty -brown,  septate, 
curved,  tapering  to  a  point,  generally  about  II  fi  broad. 

Perithecia  globose,  apparently  black  but  with  a  distinct  purple 
tint,  slightly  warted,  310-350 /x  diameter. 

Asci  generally  4-spored,  ovate  to  fusoid,  up  to  90  x  45  ft^ 
Sporidia  brown  or  yellowish,  sausage-shaped  or  elliptic,  3-septate, 
constricted,  54-62  x  18-20 /x. 

On  leaves  of    Grevillea   robusta^   Cunn.,  in  March.      Lismore 
N.S.W.  (Maiden). 

The  spots  and  patches  are  very  conspicuous,  often  almost 
covering  the  pinnae  of  the  fern-like  leaf,  as  well  as  the  leaf-stalk. 
The  sporidia  are  seen  in  the  same  perithecium  at  different  sta^e^ 
of  development,  varying  in  colour  from  hyaline  to  grey,  then 
yellowish,  and  finally  brown. 

CyATHUS    PLUMBAGINEUS,  n.sp. 

(Plate  X.,  figu.  7-12.) 

Peridium  cartilaginous,  campanulate,  narrowing  towards  ba»e 
externally   colour    of    substratum    of    dried   cow-dung,    rougb. 
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internally  steel-gray,  smooth,  up  to  9  mm.  high,  and  8  mm.  across 
BMjuth,  rigid  when  dry,  flexible  when  moist;  margin  slightly 
resolute  at  matority. 

Peridiola  or  sporangia  black-lead-like,  discoid,  irregularly  oval 
in  shape,  surface  slightly  wrinkled,  with  distinct  umbilicus,  about 
2  mm.  dia.,  with  white  elastic  cord  stretching  to  7  mm.,  and 
iUacfaing  it  to  inner  wall  of  peridium.  Sometimes  the  sporangia 
Mt  attached  to  outside  wall  of  peridium. 

Spores  colourless,  globose  or  sub-globose,  24  fi  dia.,  or  24-27  x 
21-24  fly  wall  sometimes  3  ^  broad. 

Gregarious,  in  clusters  on  cow-dung  in  March.  Near  Mercey- 
n&i,  Homebush,  Sydney,  N.S.W.  (Maiden). 

The  generic  nature  of  this  fungus  is  seen  in  the  three-layered 
(«Tdiuin  shown  in  fig.  2,  and  in  the  sporangia  being  umbilicate 
in  the  centre  of  one  side.  The  wall  of  the  peridixmi  is  composed 
'<  three  layers  as  seen  in  microscopic  section,  an  outer  dark 
'wwn  layer  about  56  fi  thick,  an  inner  paler  brown  layer  about 
^  ^  thick,  and  a  central  layer  comparatively  transparent  and 
y»m  in  texture  like  a  central  medulla  or  pith  about  112^  thick 
The  average  thickness  of  the  entire  wall  is  about  200  fi. 

Several  species  of  this  genus  have  been  found  on  dung  in 
Anstralia,  but  differ  from  this  one  in  various  respects. 

C.  baUet/i^  Mass.,  is  externally  tomentose  and  cinnamon  colour, 
•nd  th«»  spores  are  only  18-20  x   15-16  /i. 

C  fimicolay  Berk.,  is  minutely  velvety  and  umber-coloured,  and 
"foranKia  are  of  the  same  colour,  while  C.  Jlvietarius,  DC,  is 
ta«ny-rufous  and  externally  velvety. 

The  »*pecitic  name  is  given  from  the  appearance  of  the  sporangia 

Phoma  stenospora,  n.sp. 

1^  Plate  XI.,  figs.  13-15.) 

J*p«>ts  small  to  largish,  roughly  oval,  grey,  with  distinct  reddish- 
tffown  margin. 

Pmthecia  on  upper  surface,  minute,  black,  punctiform.  semi- 
unitoeried,  globular  to  oval,  opening  by  pore,  11 2-280 /x  diamet^^r. 
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Sporules  hyaline,  cylindrical,  rounded  at  both  ends,  on  short 
straight  hyaline  stalk,  with  3  guttules,  one  at  each  end  and 
another  central  or  eccentric,  4x1^. 

On  living  leaves  of  Notelcea  longifolia,  Vent.,  in  October.  New 
South  Wales  (J.  H.  Maiden). 

Before  the  sporules  are  expelled  a  yellow  plug  of  matter  is 
extruded,  and  then  the  sporules  imbedded  in  a  glairy  substance. 


EXPLANATION  OF  PLATES. 
Plate  X. 

Mdiola  fvntrea^  n.sp. 

Fig.  1. — Portion  of    upper  and  under  surface  of  leaf,  showing   spots 

and  blotches  (nat.  size). 
Fig.  2. — a,  bristle  (x  115);  ^,  portion  of  bristle  showing  septum  (  x  600). 

Fig.  3. — Peritheciuni  split  and  unsplit  (352  /i  and  310  ft  in  diameter). 

with  stiff  pointed  bristles  (  x  65). 
Fig.  4. — Asci  with  sporidia  (  x  600).       The  sporidia  were  still  pale  in 

colour,  and  comparatively  thin-walled. 
Fig.  5.— Asci  with  sporidia  (  x  265).     a,  four  sporidia  dark.  bro"wn   in 

colour;  6,  palo  yellow;  r,  greyish;  rf,  c,  hyaline. 
Fig.  6. — Two  groups  of  four  fully  developed  sporidia  (  x  265). 

Cynthvs  ptnmbagineuSf  n.sp. 

Fig.     7. — Peridium  (nat.  size). 

Fig.     8. — Section  of  wall  of  peridium  (  x  65). 

Fig.     9. —Portion  of  middle  layer  of  wall  (  x  600). 

Fig.   10. — Sporangia  (enlarged). 

Fig.   11. — Section  of  sporangium  (enlarged). 

Fig.  12.— Spores  (x  600). 

Plate  XI. 

Phonia  stenospora,  n.sp. 

Fig.  13.— Upper  surface  of  leaf  with  perithecia  (nat.  size). 
Fig.   14.— Perithecium  with  projecting  yellow  matter  (  x   115). 
Fig.  15.— Sporules  (  x  1000). 
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DESCRIPTION  OF   A   NEW  SPECIES   OF  ASTRA LIUM 
FROM  NEW  BRITAIN. 

Bt  Crablbs  Hedley,  F.L.S.,  and  Arthur  Willey,  D.Sc. 

(Plate  xii.) 

Tlie  following  species  was  dredged  up  by  one  of  us  in  Talili 
B»Y,  off  the  north-east  coast  of  the  Gazelle  Peninsula,  New 
Britain,  in  30-40  fathoms  on  a  shelly  floor,  in  company  with  species 

The  entire  material  at  our  disposal  consisted  of  some  three 
<l'apn  specimens,  and  was  obtained  in  one  haul  of  the  trawl.  The 
^*»gps  of  growth  exhibited  ranged  from  young  shells  about  16 
mm.  in  diameter,  inclusive  of  spines,  to  adult  shells  of  some  45 
nua  in  diameter. 

This  handsome  shell  is  nearest  allied  to  the  well-known 
Japanese  species,  A.  triumphans,  from  which  it  diflfers  chiefly  by 
*  reduction  of  the  peripheral  spines  in  the  adult  and  in  the 
iTP*t«r  naml^r  of  spines. 

Aiiopting  Pilsbry's  classification  as  given  in  the  Manual  of 
f'inchology,  Vol.  X.,  it  should  enter  the  sub-genus  Guild/wdia 
"f  Oray. 

Description  of  Species. 

ASTRALIUM  MONILIFERUM,  n.Sp. 

>Ml, — Low,  trochiform,  imperforate. 

C"iour. — Light  purplish  beads  on  aground  of  old  gold,  with  a 
ini»ullic  lustre:  paler  below. 
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Whorls — Seven,  inclusive  of  the  embryonic  portion  of  the 
shell;  the  upper  whorls  convex,  the  last  whorl  becoming  distinctly 
concave  towards  the  aperture. 

Sculpture. — The  first  three  whorls  are  comparatively  smooth, 
with  oblique  wavy  lines  between  shoulder  and  suture;  they  are 
angled  at  the  shoulder  by  a  ridge,  which  commences  as  a  raised 
thread  and  at  about  the  fourth  whorl  breaks  up  into  beads.  As 
growth  proceeds,  additional  bead-lines  are  intercalated  until  they 
reach  the  number  of  8  or  9  rows*  on  the  last  whorl,  where  the 
subsutural  row  is  composed  of  large,  somewhat  oblique,  trans- 
versely flattened,  and  closely  appressed  beads. 

Below  the  subsutural  row,  the  outer  rows  are  placed  closer 
together,  the  median  ones  further  apart. 

The  impressed  suture  is  sinuously  wound,  the  spines  of  the 
preceding  whorl  being  absorbed. 

Periphery  is  set  about  in  the  adult  with  ten  to  twelve  short 
forwardly  directed,  stout,  compressed  spinesf  of  a  maximum 
length  corresponding  to  about  one- third  the  width  of  the  last 
whorl;  but  at  the  age  of  four  whorls  the  periphery  is  armed  with 
1 1  closed  tubular  spines,  as  long  as  the  whorl  is  wide. 

Base  is  flattened,  becoming  convex  towards  the  lower  lip  of  the 
aperture;  a  double  row  of  beads,  about  50  in  a  row,  forms  the 
margin  of  the  spiked  periphery,  within  which  occurs  a  wide 
shallow  furrow,  normally  devoid  of  beads,  but  frequently  contain- 
ing one  or  even  two  intercalated  rows;  then  three  or,  exceptionally, 
four  rows  of  beads  encircle  a  heavy  boss  of  callus,  excavated  at 
the  centre;  proceeding  from  this  bass  a  stout  rib  thickens  the 
anterior  margin  of  the  lip. 

Aperture. — Oblique,  ovate,  angled, and  channelled  at  periphery; 
pearly  within,  and  reinforced  at  the  upper  angle  by  a   heavy 


*  Sometimej>  there  is  indication  of  a  tenth  row. 

t  Sometimes  there  are  iudicatious  of  as  many  as  14  spines.     In  the  auuU 
the  peripheral  spines  may  be  locally  quite  suppressed. 
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battross  of  callus.  A  deep  sIdus  is  formed  by  the  projection  of 
a  timgne  of  non-nacreous  shell,  as  shewn  in  the  figures  accompany- 
ing this  paper. 

Operculum, — Slightly  hollowed  out  on  its  external  surface,  very 
aluurply  angled  on  the  distal  margin,  thick  and  regularly  oval. 

Dimensuyns  of  adult  shell, — Height  26  mm.,  major  diameter 
45  mm.  (maximum  measurement),  minor  diameter  about  39  mm. 


EXPLANATION  OF  PLATE. 

Ib  both  fignre^  the  l)ut tress  of  callus  is  shown  at  the  upper  angle  of  the 
tfertan.  In  Fij?.  2  only  a  portion  of  the  bead-rows  have  been  inserted; 
^m  tpecinien  had  four  row^s  about  the  central  callus,  and  a  row  of  very 
fl^]  bea'ls  at  the  bottom  of  the  submtrginal  furrow  (indicated  by  the 
^rk  sha^ilDg).  Finally,  in  Fig.  2,  the  non-nacreous  tongue  at  the  outer 
■vgin  of  the  aperture,  mentioned  in  the  text,  is  iudicSted  by  the  dotted 
hat  dividiojit  it  off  from  the  nacreous  portion  of  aperture. 


no 


ON   A  RARE    VARIATION    IN    THE    SHELL    OF 
PTEROCERA  LAMBIS,JAN^. 

By  Arthur  Willey,  D.Sc. 

( Communicated  by  Jos.  P.  Hill,  F.L.S.) 

(Plate  XIII.) 

With  the  view  of  ascertaining  the  nature  of  the  variations 
which  i/he  shell  of  this  common  tropical  species  presented,  I 
recently  made  a  collection,  amounting  to  67  specimens,  both  from 
New  Britain  and  from  the  Eastern  Archipelago  of  New  Guinea, 
the  majority  coming  from  the  latter  locality. 

As  might  be  expected  from  such  a  comparatively  large  series, 
variations  of  greater  or  less  intensity  were  very  numerous.  I  am 
indebted  to  Mr.  Charles  Hedley  for  his  kind  assistance  in 
arranging  and  classifying  the  collection. 

As  is  known,  Bateson  (Materials  for  the  Study  of  Variation, 
London,  1894)  has  divided  variations  into  two  main  categories, 
namely,  (1)  Meristic  variations,  comprising  numerical  variations 
in  members  of  a  series,  as  the  rings  of  an  earthworm  or,  what 
concerns  us  at  present,  the  digitations  of  Pteroceray  and  (2)  Sub- 
stantive variations,  comprising  variations  in  the  form  and  bulk 
("substance")  of  individual  parts  or  regions. 

My  collection  shows  numerous  substantive  variations,  the  more 
striking  of  which  relate  to  the  curvature  of  the  digitations,  their 
lengths,  the  intervals  between  them,  and  to  the  extent  to  which 
the  apical  whorls  of  the  shell  are  involved  in,  concealed  by  or 
fused  with  the  posterior  digitation.  The  last  point  is  essentially 
co-terminous  with  the  extent  of  the  ascent  of  the  last  whorl 
upon  the  spire. 

Excluding  about  15  of  the  shells  as  being  young,  ijB.,  with 
unthickened  outer  lips,  in  the  majority  of  the  adult  shells  a 
greater  or  less  number  of  the  apical  whorls  are  free.  In  two 
specimens   only,  that   is   to   say   in   about    1    per  cent   of   the 
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iDdinduals,  was  the  apex  of  the  spire  entirely  fused  with  and,  in 
one  of  them,  deeply  imbedded  in  the  base  of  the  posterior 
digiudon.  In  the  other  shell  the  apex  was  not  imbedded  in  the 
posteriOT  digitation,  but  was  applied  very  closely  against  it. 

Pterocera  also  varies  very  much  as  to  the  stage  of  growth  at 
vfaich  the  deposition  of  callus  on  the  outer  lip  of  the  shell  takes 
plioe.  As  Is  known,  this  deposition  of  callus  eventually  leads  to 
tbe  complete  closing  up  of  the  canals  which,  in  the  younger  shells, 
passed  from  the  mouth  of  the  shell  into  the  tubular  digitations. 
This  fact  is  analogous  to  what  has  been  observed  in  some  other  of 
tbe  k)wer  animals,  namely,  that  they  can  become  sexually  mature 
It  very  different  sizes,  and  then  cease  to  grow  in  linear  dimensions. 

In  the  adult  animal  of  P.  lambisj  therefore,  the  border  of  the 
nantle  is  not  digitated. 

We  now  piss  on  to  the  description  of  the  rare  variation 
refcnred  to  in  the  title  of  this  paper. 

Oat  of  the  whole  collection  only  three  specimens  exhibited  a 
aviation  in  regard  to  the  number  of  the  labial  digitations. 
In  all  cases  the  intercalated  digitation  occurred  between  the 
lecond  and  third  normal  digitations.  Although  small,  its  presence 
offered  a  striking  contrast  to  the  other  shells.  Of  the  three 
■pedmens  exhibiting  this  variation,  two  (Figs.  1  &  2)  came  from 
New  Britain.  In  both  cases  the  rudimentary  digitation  was 
Ucked  up  by  a  definite  ridge  on  the  outer  surface  of  the  shell  as 
ift  \he  case  with  normal  digitations. 

The  third  specimen,  from  New  Guinea  (Fig.  3),  presented  a 
ather  puzzling  aspect.  The  intercalated  digitation  had  a  double 
daracter,  and  was  not  backed  up  by  a  prominent  ridge  on  the 
'Wter  Burface.  It  appeared  to  have  had  a  distinctly  later  origin 
*h»n  in  the  other  two  cases.  Two  furrows  proceeded  from  it  to 
tlfc  mouth  of  the  shell,  one  being  independent  and  the  other 
pcodaced  by  a  bifurcation  of  the  furrow  belonging  to  the  secoad 
Donnal  digitation. 

The  constancy  in  the  position  of  the  above  described  rudi- 
i&entary  intercalated  digitation  in  P,  latnbis  should  be  emphasized. 
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It  can  be  identified,  I  think,  with  absolute  certainty,  with  one  of 
the  digitations  of  P,  millepeda,  Linn.,  namely,  the  fourth.  I 
obtained  four  specimens  of  F,  mUlepeda,  which  has  nine  labial 
digitations,  from  New  Guinea,  In  two  of  these  the  fourth 
digitation  was  markedly  smaller  than  any  of  the  others,  while 
agreeing  in  position  with  that  above  described  in  P,  lambis.  In 
fact,  in  P.  mUhp^a  the  intercalated  digitations  are  obviously  the 
second  and  fourth,  and  probably  the  seventh. 

It  may  also  be  remembered  as  indicating  the  significance  of 
the  appearance,  by  variation,  of  an  extra  digitation  in  P,  lambigj 
that  in  P.  ehngatay  Swainson,  there  are  eight  labial  digitations, 
in  P.  violacea,  Swainson,  ten,  and  in  P.  chirdgra,  Linn.,  five. 


EXPLANATION  OF  THE  FIGURES. 

Fig.   I. — The  canals  leadiug  into  the  tubular  digitations  are  still  opeu,  the 
deposition  of  Cv-illua  having  only  commenced. 

Figs.  2  and  3.  —The  canals  are  closed  up  by  callus,  their  previous  existence 
being  indicated  by  shallow  furrows. 

i.d.^  intercalated  digitation. 

The  shell  represented  in  Fig.  1  was  the  same  in  which  the  apex  of  the 
spire  was  imbedded  in  the  posterior  digitation  as  mentioned  in  the  text. 
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NOTES    AND    EXHIBITS. 


Mr.  M&iden  exhibited  specimens  of  the  fungi  described  in  Mr. 
McAlpine  s  jjaper. 

Mr.  Stet?l  exhibited  a  fine  series  of  beautifully  preserved 
>^i»?cimens  of  Peripatus  from  Australia,  Tasmania,  and  New 
Zealand. 

Mr.  Froggatt  exhibited  living  specimens  {^  and  Q)  of  Ccdostoma 
anjinil^,  described  in  1890  by  Mr.  Maskell  in  the  Society's  Pro- 
c»wfiins:^  (Second  Series,  v.,  280).  The  male  is  a  very  beautiful 
ifl*!  rare  insect  Six  were  taken,  round  the  stump  upon  which 
*i«-  female  was  found,  the  first  examples  the  exhibitor  had  ever 


Mr.  Frog^tt  also  exhibited  a  number  of  the  larvte  of  the 
Arhna  (roat  Moth  \Zenzera  (Eudoxyla)  eucalypti^  victims  of  an 
4:u<-fc  of  a  fungoid  growth  allied  to  Cordyceps,  and  turned  into 
■V'fjpUible  caterpillars,"  so  called.  Some  of  the  specimens  were 
Bi  yat  of  the  trunks  of  Acacias  (A.  langi/olia)  growing  near 
ttanly,  in  which  they  were  found  in  the  tunnels  formed  by  the 
m*.  Others  were  from  larvse  taken  alive  and  kept  in  breeding 
*Af^:  prol^bly  they  had  become  infected  previously,  as  after  living 
"T  in<«thii  they  changed  into  similar  hard  masses.  The  late  Mr. 
*liiff  in  one  of  his  latest  papers  in  the  Agricultural  Gazette  upon 
^n^tralian  Entomophytes,  in  describing  the  hosts  of  Cordyceps 
•5^  that  it  attacks  only  subterranean  root-feeding  larvae,  and 
'^fT  th«>se  of  true  wood  borers,  as  so  often  stated  by  entomolo- 
rM^.  Tlie  specimens  exhibited  bear  out  his  statements,  for  the 
mtfUH  ooncemed  is  a  species  without  the  projecting  clubbed 
m/wth,  which  would  be  at  a  disadvantage  in  the  confined  tunnels 
i  ft  wood-Vxjring  caterpillar.  It  may  belong  to  the  genus 
^^oMtrtfrna^  which  is  often  found  in  the  centre  of  decaying  trees. 

Tne  President  exhibited  a  "  Cotton-grass  Snake "  (TypMops 
|- ;  forwarded  from  Menindie,  N.S.W.,  by  Mr.  A.  G.  Little. 


WEDNESDAY,  24th  JUNE,  1896. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  at  the. 
Linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday  even- 
ing, June  24th,  1896. 


The  President,  Mr.  Henry  Deane,  M.A.,  F.L.S.,  in  the  Chair. 


The  President  announced  that  Professor  Haswell  would  be  glad 
to  receive  and  forward  contributions  to  the  Huxley  Memorial 
Fund. 

The  President  also  announced  that  Mr.  Duncan  Carson  had 
presented  to  the  Society  his  collection  of  British  plants;  but  as 
the  utilisation  of  such  a  collection  was  hardly  within  the  scope  of 
the  Society's  operations  at  present,  the  Council,  with  the  donor's 
approval,  was  prepared  to  offer  the  same  for  distribution  among 
Members  desirous  of  supplementing  their  British  collections. 
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Perak  Government  Gazette.     Vol.  ix.  Nos.  9-11  (April-May, 
1^96).     Froni  i?ie  Government  Secretary. 

Radcliflfe  Library,  Oxford — Catalogue  of  Books  added  during 
the  year  1895.     From  the  Radcliffe  Trustees. 

Societe  Geologique  de  Belgique — Annales.     T.  xxiii.   1'*  Li  v. 
(l<^95-9»3).     From  th€  Societij. 

K.  K.  Zoologisch-botanische  Gesellschaft  in  Wien — Verhand- 
lungen.     xlvi.  Band  (1896),  3  Heft.     From  the  Societtf. 
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A  NEW  FAMILY  OF  AUSTRALIAN  FISHES. 


By  J.  DoiGLAS  Ogilby. 

The  family,  of  which  the  following  diagnosis  is  given,  is  ii 
tended  to  accommodate  those  forms  of  percesocoid  fishes  in  whicl 
among  other  characters  which  separate  them  from  the  Sphyrc 
iiidcB  and  Atherinidi/^,  the  first  dorsal  fin  is  composed  of  a  sing] 
'pungent  and  two  or  more  flexible,  unarticulated  rays,  and  by  tb 
position  of  the  anal  fin,  which  is  more  elongated  and  advance 
than  in  the  typical  Atherinids,  and  which  on  accoimt  of  ii 
anterior  insertion  pushes  forward  the  position  of  the  anal  orific 
and  of  the  ventral  fins  so  far  that  the  latter  become  thoracic,  an 
the  family  thus  makes  a  distinct  advance  towards  the  moi 
typical  Acanthopterygians. 

To  Prof  Kner  and  Dr.  Steindachner,  and  subsequently  i 
Count  Castelnau,  the  claim  of  these  little  fishes  to  rank  as  a  di 
linct  family  has  commended  itself.  Prof.  Kner,  in  1865,  allude 
to  the  expediency  of  forming  a  family,  Pseudomugitidcf,  for  tl 
reception  of  certain  small  fishes,  alleged  to  have  been  obtained  I 
the  collectors  of  the  Novara  Expedition  at  Sydney,  and  to  whi< 
iie  gave  the  name  of  rttemhmugil  signi/er;  he,  however,  gave  i 
definition  of  the  proposed  family,  though  during  the  foUowii 
year  he,  in  conjunction  with  Dr.  Steindachner,  again  mak 
incidental  mention  of  the  family  while  describing  a  closely  alh< 
genus,  Straho]  these  authors^also  neglect  to  formulate  a  diagnosi 

In  1873,  Count  Castelnau,  after  describing  as  new  a  gem 
which  he  named  Zantecla,  notices  the  differences  in  "its  characte 
from  all  the  families  established  till  now,"  he  being  doubtle 
unaware  of  the  previous  discoveries  of  Drs.  Kner  and  Stei 
dachner;  this  author  also  places  his  genus  "near  the^^^rmi^fa 
and  considers  that  it  "  will  be  the  type  of  a  new  family,  whi< 
might  be  called  ZantecUdce.'^  In  the  previous  year  the  san 
author,  after  diagnosing  a  new  genus  as  Atherinoaoma,  hi 
suggested  that  it  might  prove  necessary  to  form  a  new  family  f« 
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its  reception,  and  again  in  1875,  having  formulated  yet  another 
new  genus  under  the  name  of  Xeoatherina^  he  returns  to  the  sub- 
jwt  and  proposes  "forming  on  it  a  family  to  be  called  NeocUheri- 
fiif/r/'  which  was  also  to  contain  the  genus  Atherinosoma. 

We  have,  therefore,  already  three  different  families — Pseutlo- 
mu^idfpj  ZanUclidft^  and  Neoatherinidce  ~  proposed  for  the 
reception  of  different  genera  of  these  fishes,  for  not  one  of  which 
has  any  diagnosis  been  even  attempted. 

To  prevent  confusion  with  these  older  undefined  names,  it  has 
appeared  ad^'isable  to  me  to  suggest  a  new  name  for  the  family, 
though  for  reasons  which  I  give  below  I  am  constrained  to  make 
that  genus  typical,  which  from  its  slight  specialization  is  the  least 
fliiuble;  nevertheless,  since  Dr.  Gill  has  already  formulated  for 
certain  of  these  fishes  a  subfamily  of  the  Atherinidce  under  the 
name  AfeIanot<en%ina*,  I  do  not  feel  justified  in  proposing  to 
«iiange  his  name  for  the  more  suitable  one  of  Rhombatractidie. 

There  are  several  cogent  reasons  which  point  to  this  course  as 
J*ing  the  most  fitting  to  pursue  under  the  circumstances  Taking 
Castelnau's  proposed  families  first : — 

The  use  of  Zanfeclida:  is  precluded,  its  typical  genus  Zantecla 
l*injr  synonymous  with  and  of  later  date  than  Melanotcenia,  and 
therefore  inadmissible;  while  Neoatherinid(v,  as  well  as  being  the 
^t  suggested  name  and  belonging  to  a  less  distinctly  specialized 
gHJa^,  its  formed  on  a  Imstard  title,  the  employment  of  which 
sirtjuki  lx»  as  much  as  possible  deprecated,  at  any  rate  so  far  as 
the  names  of  families  are  concerned;  besides  which  it  labours 
under  the  disability  of  having  been  associated  by  its  author  with 
a  p?nus  which  undoubtedly  belongs  to  the  Atheririldtr  proper. 

My  choice,  therefore,  is  restricted  to  the  use  of  p8eud()mnyiUd(f 
—the  only  one  of  the  three  proposed  names  which  in  the  author's 
•>pimon,  is  entitled  to  consideration — or  to  the  substitution  of 
Mr*anf)Urniui4r^  and  I  }>elieve  that  I  am  consulting  the  l^est 
ini#»rents  of  science  by  taking  the  latter  course,  for  the  following 
rwiflon* : — 

P^^wlnHugilldtn — also  a  bastard  name,  and  therefore  open  to 
the  ^MXDfi  objection  as  XeoatheriuidcB — is  misleading,   since    the 
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genera  which  are  here  segregated  have  little  in  common  with  1 
true  Mugilids,  but  form  conjointly  a  connecting  link  between  i 
percesocoid  and  acanthopterygian  types;  furthermore,  Pseudomu 
is  a  small  and  obscure  form,  not  ranking  either  in  distribution 
importance  with  Melanotoinia  or  Rhombatraciu>s. 

I  shall  now  proceed  to  give  a  diagnosis  of  the  family,  in  wh; 
I  include  five  genera — Neoatherina,  Psendomugil^  Rhornhu  tr<ict 
AidCf  and  Melanotcenia — which  form  a  very  natural  groi 
characterised  by  the  structure  of  the  first  dorsal  fin,  the  ad  vane 
position  of  the  ventrals,  <tc. 

The  metropolis  of  the  family  appears  to  be  in  north-east* 
Australia,  where  no  less  than  four  of  the  genera  have  their  hon 
thence  it  has  spread  northwards  into  the  rivers  of  south-east* 
New  Guinea,  westwards  to  Port  Darwin  and  the  Victoria  Riv 
south-westwards  into  the  central  districts  of  South  Australia,  a 
on,  in  the  aberrant  Neoatherina^  to  Swan  River,  and  finally  sou 
ward  to  the  Richmond  and  Clarence  Rivers  District  of  N 
South  Wales,  and  perhaps  even  as  far  as  the  Nepean  watershe 

^E  LANOTiENIIDiE. 

PseudomugilidcB,  Kner,  Voy.  Novara,  Fische,  p.  275,  1865  ( 
definition), 

PseudomiigilidcE,  Kner  it  Steindachner,  Sitzb.  Ak.  Wiss.  Wi 
liv.  1866,  p.  372  {no  definition). 

Zanteclidce,  Castelnau,  Pr^^^ool.  &  Acclimat.  Soc.  Vict. 
1873,  p.  88  (no  definition), 

Neoatherinidce,  Castelnau,  Res.  Fish.  Austr.  p.  32,   1875  ( 
definition), 

Melanotcrniince,  Gill,  American  Naturalist,  1894,  p.  708. 

Body  rhombofusiform  to  elongate-oblong,  more  or  less  co 
pressed.  Mouth  moderate,  terminal,  oblique.  Two  nostrils  on  ea 
side.  Premaxillaries  not  protractile,  forming  the  entire  dentigero 
margin  of  the  upper  jaw;  maxillaries  narrow.  Gill-openin 
wide;  gill-membranes  separate,  free  from  the  isthmus;  five  or  a 
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fv^rrfi  fi    bm)(^biait^&U;    p3e«  dob  rati  chiw*    present;    giU-rakem 

OfifSTtiW  boQss  entire;  pmo}>erck  with  a.  double  ridgft. 

•I  HtmvT  UMAlH'ili  palat'e  witU  or  witbout  taetb;  trmgue 

Twii  »rj>i*nite  dursiil  lius;  th*?  iu*»t  with  a  stcungj  tieuti? 

ymuMi^  m^r  tttttoriurly,  folluwed  by  two  ur  itiure  flexible.,  of  leu 

tfecu;»S#«  uiiiirl]ciil«t<Ml  myn;   tbt^  i^fx^fjrir]    witb  a   %iiuiUr  Htrong 

^cutttift  mod  (M»vt^al  mjIicuIuU^  And  branch cti  vnyn:   auai  ^sifoilfLF 

let  bai  ttKif«¥  di*riilii[ttHi  t\mu  th«  a^^oiid  danial :  veutrals  tieparate, 

tWwmcic^  with   oup  «piuiiti*i   mul    fiv^r?   ssof!    rtty^^:    pectorals    well 

*^^lii|ietl,  ruumied;  cvwirUl  t?  margin  ate,  the  pedmicb3fttouL     Bo<1y 

^irvcalj,  th«^  MC&k*«t  eyolaid  or  ciliated^  smwitb;  cheeks  and 

^t:    ti"  *calj*  X heath   to   the   vertical    tiri?*;    ng   suaty 

Imw^  of  tlitt  ventrak;    lateral  Hue  iticonapicuou^  nr 

I      Air-ve^iel  pret^^nty  ainipl**.      Pyloric  appendages  wsntiug* 

>auJ]  ft«li«*^  fmm  tU**  fti*'^\i  and  ImM^kiHli  ^ator^  of  tn^pical  aiul 
•.i>f?ti|iii^]  Australia  iktid  soulheni  N*jw  ttuiiK*a. 

mtliciftlidd  cm  %  (irevlous  page  I  propo^  to  associate  in  tbtK 
ft%'«  gt?'ii«m,  th^  diagium*^  of  wliicbi  ho  far  as  the  (wiatity 
c^>n«]  aviiUAblo  to  iti«*  p^mnitH^  will  l>e  found  below,  but 
iBfim<JiiAl«$ljrT  fmm  lack  of  Hpccinif^u^i  I  have  not  botm  in  a 
piMDQO  Ui  porHoriaJly  ex^amiiio  any  of  the^e  genera  except,  Rhom- 
Ui/iaelM<»,  of  wKkh  a  detailed  de^icnptlou  \^  ^ri^'E^ii^  tlie  pmiLupal 
i^mtori  of  the  imiuuiiiiig  genera  being  taken  from  the  work  if 
of  Oiiiir  nsp6^?e  antboni. 


NgDATOEEtHA. 


Xma^imri^m^  Qwa^itmn^  R«^.  Fi^h.  Ausir.  p.  SI,  1875. 

B^idy  tfiibeloni^Uf,  coinp rasped,  with  the  anterior  ]>ortion  of  th*^ 
^k  cAUttmxi  «noiii  pointed,  rather  projecting:  month  nioderate 
■i  (>blic|OLS  tbf  uppf^r  ja»  tht?  longer  Teeth  rather  strong,  in 
i»^j  «^n><i  in  thr  upjmr  jaw%  long  iirnl  blutit  anteriorly,  triangular 
ilirftllv;  in  Uic  towrr  tlu*y  are  very  numf^rouj^i  in  pave  men  I  form, 
lilib  *tt  fsJtU'^ni*!  row  of  enlargod  t^^onieal  oiiew;  anterior  tei*th  in 
iai»«  ilin*L~t«!d  forwardHj  palate  ^itb  several  traniivorst*  shtIcs 
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of  strong  teeth.*  Two  dorsal  fins,  well  separated;  the  first  fom 
of  one  rather  long  spine  and  of  four  much  longer  filament 
rays;  the  second  dorsal  long,  composed  of  one  spine  and  ele^ 
rays :  anal  fin  long,  with  one  spine  and  seventeen  strong,  spi 
like  rays  :  ventral  s  inserted  far  behind  the  base  of  the  pector 
and  very  little  in  advance  of  the  insertion  of  the  first  dor 
with  one  spine  and  sixf  elongate  rays :  pectorals  small,  w 
twelve  rays  :  caudal  forked.  Scales  large,  ciliated;  cheeks  i 
opercles  scaly;   lateral  line  indistinct. 

Etymology  : — veos,  new;  Atherina. 

Type  : — Neoathei^ina  austral tSy  Castelnau,  1  c.  p.  32. 

Distribution  : — Swan  River,  West  Australia. 

In  the  increased  number  of  the  ventral  rays  (if  correct), 
ciliation    of    the    scales    and    the   character   of    the  dentit 
Neoatherina  differs  from  all  the  other  Melanotaeniids,   while 
approaches  Pseudomugil  in  the  presence  of   a  lateral  line; 
aflinity,  however,  to  the  melanotsenioid  rather  than  to  the  atberin 
forms  is   shown   in   one   character,  incidentally   alluded    to 
Castelnau  in  the  following  terms  : — "  The  small  specimen  ha 
more  elongate  form;  the  upper  profile  being  much  less  convex  . 
This  character  was  passed  over  as  of  little  or  no  value  by  tl 
author,  probably  because  he  was  unaware  of  the  sexual  differen 
in  form  which  are  so  strongly  marked  in  his  Aristeus  (  =  Rltom 
tractus),  but,  in  my  opinion,  it  is  significant  of  the  systems 
position  of  the  genus,  which,  from  the  more  backward  insertion 
the  ventral  fins,  some  authors  might  be  inclined  to  retain  amc 
the  true  Atherinids. 


•  It  is  probable  that,  either  through  insufficient  knowledge  of  the  I 
guage  or  carelessness  on  the  part  of  the  author,  there  is  some  error  in  t 
sentence;  either  "vomer"  should  be  substituted  for  "palate,"  or  "loi 
tudinal  "  for  *'  transverse/'  probably  the  former. 

t  If  this  character  be  correct  it  is  unique  in  the  Percesocids. 


BT   J.   tJOtJOLi^   OCILBT. 
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PgECJKllIUaiL. 

/W«*«AMfiM^iA  Ktiisr,  Vo^.  No  vara,  Flsche,  p.  375 »  1B65, 

Br*JT  toIj^Uhi^i*?,  i*i>iupres«e<i,  with  convex  ventral  profile; 
lore  bear]  Immil  And  lUt;  i^ttnut  .^liort^  with  the  mouth  ohEque]  ft 
d  ttLtitJi  l«t*^Ui  iti  ^Hith  jnw£(;  eyas  large;  preorbital  amooth; 
ii|>ifitr  daraal  5ns  the  Dn^t  with  four  or  tire  tiexiblef 
MMi-tienktecl  myi;  «cale§  Ui^^  ftud  cycloidf  the  lateral  line  little 
BmfiktJc»Q».  AJr-tQ»el  ttimpb,  Bor^l  and  ventral  ^ns  with 
J^nrugHiy  JlUfufTH  tny»  m  the  mate.     (Kfier). 

Ffum  tb«(  dpveriptio'n  of  the  only  known  speeies  we  also  learn 
1iif»  Liw^f  jtiw  pTfjtjtfcta  dlightiy  tieyund  the  upper;  the  max* 
r  do^^  twit  reiK*b  in  the  eye,  and  m  almoat  entirely  concealed 
ihti  pn^irbtt^;  that  tJif?  tf^th  in  the  jaws  are  small,  aculet 
^Jai  in^Arii%  a&d  arrangerl  in  a  narrow  band^  the  outer  aeiieH 
^ri;«d  wad  mimmtcmumd,  wliil©  there  are  no  perceptible 
.  tbe  p«latft. 
im  »b»irnt!u  irf  pnlntitie  tf^th^  pr*yience  of  an  inconspicuous 
lim*^  iiiid  similarity  In  ft>rni  of  the  ^xe»  are  the  only 
t-HrvftAiit  f-liJwaK?t**r*  whic'li  an*  availalile  for  the  Hi-paratioa  nf 
rnmi  tbf^  «ut?C4v<Jing  j^^niu^  ^in^l  it  im  i|uite  posiiiible  tlml,  when 
Lpleii^  of  thfl  two  cAn  Ije  conifjared^  tho  lin*}  iif  dernarcatiiin 
wiU  W  fotuid  liDteuabJe,  and  Uh^iuhalrncin^  will  have  tu  tiierj^i.' 
A  tbr  nldar  i^muit^muffiL 

Etymology  ; — ftvihf,  fala©;  MutjiL 

T  y  p *  .  — Ps^utissmiif^il  ti^nif^r^  Kner. 

|l  i  *  t  r  i  bu  t  j  fi  ft :  —  Tiork  Peninsula,  Tn  the  Vuyaju^r  Ntfvai'a 
ii  m  &llp|;e«l  tlifti  the  fiaheu  fr^nn  whrcb  Frofc^H^<n'  Kiti'r^  (W 
crifnion  i*^m  limwis  b|i*  were  c<jUect«i  at  Sydney,  Itui  thiH  in 
MMktIeitJy  ermideau^^  no  mendH^r  of  thr^  fatnily  Inking  ho  far 
laovu  with  cvrrtatnty  to  exi.4t  on  thr^  cuMmtal  walt-rslu^il  of  our 
Ai^ioi^  nut^v  «iouU]  of  thci  Uiehmond  and  Ciarenee  X)t^tnuti 
iiWi  wlicncii*  t|i#  be^  Sir  William  Maeleay  dencriljiHl  a  i^iiecles* 
tlw^  isun^  i>f   vinW«ii«  iinfiJiUiif*     *r]u.-    UKality  h(To  giv^n 
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is  that  from  which  Dr.  Gunther  received   his  Atherina   sign 
which  is  said  to  be  identical  with  Kner's  fish. 

RnOMBATRACTUS. 

Aristeus  (not  Duvernoy)  Castelnau,  Proc.  Linn.  Soc.  N.S.  Wj 
iii.  1878,  p.  Ul. 

RhomhalractH8,  Gill,  American  Naturalist,  1894,  p.  709. 

Body  rhoml)ofusiform  or  oblong,  strongly  compressed,  with 
dorso  rostral  profile  more  or  less  emarginate,  and  the  ventral  pn 
convex;  head  small,  the  snout  broad  and  depressed;  mc 
moderate,  anterior,  with  oblique  cleft,  the  lips  thin;  jaws  equa 
the  lower  a  little  the  longer;  premaxillaries  not  protractile,  fom 
the  entire  dentigorous  margin  of  the  upper  jaw,  broad  and  ] 
jeoting  horizontally  in  front,  narrow  and  oblique  behind;  ma 
laries  narrow,  extending  a  little  beyond  the  premaxillax 
entirely  concealed  beneath  the  preorbital  except  at  the  extn 
tip.  All  the  bones  of  the  head  entire,  the  preopercle  wit 
double  ridge.  Gill-membranes  separate,  entirely  free  from 
isthmus;  gill-openings  wide;  five  branchiostegals;  pseudobranc 
present;  gill-rakers  widely  separated,  moderate,  stiff,  and  serrul 
Jaws  with  a  band  of  short,  stout,  conical  teeth,  which 
more  numerous  in  the  lower,  the  outer  series  being  much  enlar 
and  recurved;  vomer  and  palatine  bones  with  narrow  bands 
small,  stout,  conical  teeth;  tongue  toothless.*  Two  sepai 
dorsal  fins  with  v-vii,  i  9-14  rays,  the  first  not  so  long  as 
second  and  composed  of  one  strong  and  a  variable  number 
flexible,  unarticulated,  spinous  rays,  the  second  with  a  sim: 
spine  and  several  branched  rays:  anal  fin  originating  beneath 
base  of  the  first  dorsal  and  more  developed  than  the  second,  w 
i  17-21  rays  :  ventral  fins  close  together,  thoracic,  inserted  ash 


•  The  teeth  on  the  vomer  and  some  or  all  of  those  behind  the  ante 
series  upon  the  horizontal  portion  of  the  premaxillaries  are  occasion 
wanting  in  adult  specimens,  and  are  probably  more  or  less  deciduous  v 
age. 
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^hml  iht*  bttJW  <if  fclie  peetortilM,  with  a  sleiider  spinous 
id  iu^  ^ift  Pi?i :  p€?ctoTaU  mtiier  ^mftU^  rooderately  pointed, 
fsh  15-15  rayi,  thoise  in  the  upper  half  of  the  fin  the  loni,'e»t, 
»  iit^>rz  ntf  »ifi;i|i)£^  &iid  tioGjevvhiit  iurtjjitsKttta :  caudal  fin  enmrgi- 
Mi^  «ith  i^biirt  ti<s*p  pmiunele.  Henles  large ^  cycloid,  emooth, 
J  'i-^JiniQj^  tliu  fjoHtiTrii^r  harder  being  nujre  or  leas  trunciited, 

Tim  iIm*  iHil;  eht***kHr  iipcirolr**  execipt  the  outer  ndge  af 
ir  ^i«|k*rt:le»  jiiid  twciput  Hcwly,  t\w  t^»t  of  the  hejid  miked; 
inil  iiid  AiuU  tltiM  without  si  Imsal  Hcaly  sheath;  no  enlarged 
ttl»»l  lEe  htum  dF  tlift  tirsit  dorsal,  [lectnnU,  or  ventral  tine,  and 
i*aiy  p<«)e«9»  bftiw^im  th^  UUer;  liit+?iral  line  wanting;  a  series 
rkifrf^M!!!  ponm  froni  the  luaAillary  E^yiuphysiB  along  the  lower 
miff  ul  Iht?  prptirbttnl^  pa^fiing  up'^ardi^  in  front  of  and  a^KiYi^ 
W  fi*  Ui  tlm  ocoput,  whent  it  txinneets  with  a  mmilar  nieric?* 
n^ia^  fruni  till!  ni»Ttiiil>ularj''  Rymphysiia  helow  the  eye  and 
^y  ife  iiak«4i]  iiut&r  |ireoper€ular  Hurfaee,     Vertebra*  35  U^  57 

-^   m    HkonJ^ntraitt hm  jtt  t  mat ii i» ) .       A  i r-  v  eM,si ^1  la vi^e   n t u  1 
AUlncuitml  pavity  very  large,  cxti^nding  Imckwanls*  far 
iMetl  tbff  Timw  ibe  iDtii«tine«  very  long  and  con  vol  u  ted. 
fitrmuJugy;  ^pdfi^fs^,  rhofnb;  urrpiuro^,  a  tipludle;  in  alluidon 
)  iw  Kiiapp- 

^  y  P  t .  —  ^  n**»«  «  ^<^r<>^rt*wr,  Ca*itel  nau  * 

0iitrlbiati4Aii :  —  Fri*.Hh  wati^rs  t if    A u»tratiii  as  f u r  rioii t li 

<li|d  |M7«l}el,  and  of  »oinh<^rn  New  ttuitiefi 

*^i%im1  cliffi!f«tio^  «re  stron^^ly  marked  in  the^^e  lishea,  U>th 

>  r^cjafik  lb?  fiirm  of  ibe  body  and  tlie  d6%eb|>ment  L>f  the  fin^^. 

In  idvlt  ihaIm  the  derpih  af  the  htKly  [pt  mueh  greatt^r  thttii  iij 

Mk)^  of  Umi  fiMim  ji|^;  for  inNtanr^t^,  in  a  sterie?^  of  ^pt'ciitK^ui^  rjf 

lljiAtrfrwrfiM  ^i«r*Wi7i*,  coll^t'od  from  a  ningle  ha  id  in  V'nipi 

imkf  ii«iiir  DifniHi|nin,  the  depth  of  the  rDalesi  i**  from  21  to  iij* 

r  ^  ^iiiaIi^  ffiim  3|  lo  3]^  in  the  total  hmglh;  thin  variation  i^i 

',  ()of*  uj  ib»  #iUj*bL  i]i&Vf^lo;iini*Tit  in  the  hilUT  of  the  ^M>Ht^ 

•  ii>ul  iiii9S%*r3iit\v   which   i%  no  pnmountied  jx  chanii'ter  in  the 

life*,  tkm  nMmdoriMtl  contour  in  tlie  femah^s  hi'iri^r  ji^nilly  and 

W^y  «rdi«d   frvini  the  extremity  of  the  snout  l4i  the  raudaJ 
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The  caudal  peduncle  in  the  male  is  a  little  deeper  than  Ion, 
the  female  a  little  longer  than  deep. 

The  development  of   the  dorsal,  anal,  and  ventral  fins  si: 
similar  sexual  distinctions;   thus,  the  flexible  spines  of  the 
tlorsa.1,  the  posterior  rays  of  the  second  dorsal  and  of  the  a 
i^nd    the   outer   rays   of    the  ventral    fins   are    prolonged 
filaments  in  the  males,  while  in  females  and  immature  males 
character  is  inconspicuous  or  absent. 

Though  riot  the  oldest,  this  genus  is  by  far  the  most  impor 
of  tho  group,  whether  as  regards  its  degree  of  specializat 
area,  nf  distribution,  or  number  of  species. 

Up  to  the  year  1878,  when  Castelnau  first  described  this  g( 
autier  the  name  Aristens,  all  but  one  of  the  authors  (Richard 
iUiuther,  Kner,  and  Steindachner),  who  had  written  on  the  ti: 
whioli  are  here  collected  together  in  one  family,  had  recogn 
X\w\v  affinity  to  the  Atherinids,  the  exception  being  Dr.  Pel 
nml  though  Castelnau  himself,  first  in  proposing  to  separate 
distifjct  family  his  closely  allied  genus  Zaritecla  (  =  Afefanotan 
vs'hicli.  as  he  says,  "comes  near  the  AtheriniJcej^  definitely  g 
in  his  adhesion  to  this  view,  and  two  years  subsequently  endoi 
ihitt  recognition  by  proposing  to  separate  from  that  family 
l\\\\  nf^w  genera,  Atherinosoma  and  ^eoatJierinn,  which  he  coup 
TH  it  withstanding  their  manifest  diflerences,  as  Neoatheriuioa 
nevertheless,  in  spite  of  his  acquaintance  with  two  of  the  gei 
^Mfjanotcenia  and  Neoathn'ina — and  his  acknowledgment 
their  connection  with  the  true  Atherinids,  commits  the  ex 
ortlinary  error  of  referring  Aristeus  to  the  Gobiidce,  a  family  v 
wliiuh  it  has  not  the  slightest  affinity,  either  in  its  externa 
Uh  internal  structure;  this  error  is  perpetuated  by  Macleay  i 
utiierii. 

Tn  1886,  in  a  paper  on  the  fishes  obtained  by  the  collectors 
the  Kew  South  Wales  Geographical  Society *s  Expedition  to  ^ 
tJutnea,  I  described  two  very  distinct  species  from  the  StrickL 
Riveft  substituting  for  Aristeus  Peters'  name  Netnalocenlris,  1 
tkeiiig)  so  far  as  I  knew  at  that  time,  the  earliest  attempt 
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*9  fentis  to  sU  true  sjt^tematlc  position;  howeviir, 
■I  Tiff  Idadlj  |iottit«d  out  to  mo  by  Br.  Clill,  Steindachner  ha^i 
MnmiiJr  r«t'u^g«d  the  clo&e  relationship  of  theae  two  gf^nera 
ikol  JiOiraiU  IdT'J,  p.  lOGl). 

Mr.  Zir£2,  tha  lat^t  w^riter  <m  the  aubjtict,  w\m  has  followed 
Mlimliiiiiigr  ami  mn  in  making  Ari-^it^ug  synonymous  whh 
Itwntai^i^gniriii,  refraiti§  from  enlightening  ns  aj*  to  his  \  iewB  of  tlie 
jiftlk  affitiJtieA  of  this  genus;  two  new  sfiecies  from  Cerjtnil 
AlilflHii  mrm  dawribi^d  by  this  author,  wljo  pUu*i-s  them  (Hnrn 
VEmi.  Qemtr.  Aojitr.  pp,  178-9)  lie t ween  the  Theraponidn  and 
lootrtii«  (lobiids,  beiow  which  Gobiun  itself  is  ranked,  thu*t 
M»  wide  a  margin  for  selection  that  we  are  left  m  doubt 
Ife  fftoiily  in  which  he  ia  in  favour  of  leaving  it,  though  we 
k»  joatl^l  in  infftrnng  that  he  Cfjnaidera  Cast^^lnau  connect 
AriMimt9 — and^  tbererfore,  by  his  own  achuinftion  of  th** 
(if  thr  two  i^euera  N*^itinUief*fitrU — with  Ehot7'iit,mnGt*hy 
MXiij  piiul*i  the  p<!f<?e^«x-<:pid  fishes  V*e  twj  plao^l. 

\y  enough  Ca*»t*^lnAU  himself »  irj  the  Nanie  pamphlet  in 

dift^iti«^i>4  of    iVmaiheiitta  is  publisIi<N.l,  describetl  yet 

w  tf«*nu**  Ah  Airh^  of  the  clo*ie  reiatinn.-^hip  of  whicli  to 

j.'li/#    I    <cliaU   liave  *omethiriij  U*  B^iv  further  oiiv  and 

.;      with  ci:in«iiiirrablr  doubt  in  the  family*  of  tiie  Perth/nJ* 

»  t**  fwy*  in  that  section  of   G  tint  her -a  Fcrcidtf,  which  we 

jkfiM  now  cull  Afiot^mti'hK  or  €htMipit^rkhr\    there  it  i^   Irft 

wkwit  cociiiiirni  by  MtttUray, 

■r,  tKrwi!%'i*r,  to  the  publication   of   CasteinauV  paper,  \^r. 

'  lad  mlrviwly  aaniinietl  to  hi**  genus  Nf^nmtuc^ntrU  v^  pu^-ition 

^^i  ui  ibc*  .%|in(innt,  although  thf^  spedes  on  whicli  hh  dia^n^M^hsi^i 

*•*  fiiniMci    hiMi    Ijcen    descrilied    tnany    yeaJ'w     prnviounly    by 

iirlMiti  ms  AtA^rin^  nifjraitM^  and  boldn  a  place  in  UuiLtber'^ 

i  *^^C^ ii»  A ihrrt n it  h ihyn  uir;raTtu,  Kner  aiul  HleindacbniT,  how- 

^■^  b  tii#  «ftint*  yt^or  point  out  th<t  athtiity  exi^^tirig  lM?twt'on 

Bhii^tff'nfru  and  thi?  Athf^nnid%  though  nrm^^  nf  thenc  authors 

^^'if  |ij  hiive  ^tiipfictiid  the  identity  of  thoir  rcs^^Mu  tive  .sjieeies 
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The  alx>ve  remarks  will,  however,  suifice  to  show  how  div< 
the  views  of  authors  have  been  as  to  the  position  which  tl 
fishes  jukI  their  allies  are  entitled  to  hold  in  the  ichthyolog 
system. 

AlDA. 

Aida^  Castelnau,  Res.  Fish.  Austr.  p.  10,  1875. 

Body  very  compressed;  upper  part  of  the  head  unequal;  open 
of  the  mouth  very  oblique,  almost  perpendicular;  opercle  i 
preoperele  without  teeth  or  spines,  the  first  with  a  double  ec 
Teeth  fine,  minute,  disposed  on  one  line;  two  very  feeble  can 
teoth  in  t'ront  of  the  upper  jaw;  a  trans^'erse  line  of  teeth  on 
palfiti^  Two  dorsal  fins,  the  first  composed  of  five  spine^ 
four  lust  prolonged;  the  second  with  one  spine  and  thirteen  rs 
wliicli  increase  in  length  backwards :  anal  with  two  spines  i 
st5\ent^en  rays,  formed  like  the  second  dorsal :  ventrals  inser 
liehind  the  pectorals  and  united  at  their  base,  formed  of  one  sp 
iukJ  five  rays :  pectorals  placed  at  about  half  the  height  of 
liody,  rather  small:  caudal  bilobed.  Scales  rather  large  and  en  I 
on  th«ir  e^lges,  the  posterior  part  of  the  head  and  the  opei 
Ci>voJ*<xl  with  scales  similar  to  those  of  the  body;  no  lateral  li 

E  t  T  m  o  1  o  g  y  :— unknown. 

Typo  : — A  ida  inornata,  Castelnau. 

I^istribution  : — Gulf  of  Carpentaria. 

If  an  analysis  be  made  of  the  differences  between  t 
ubuv  e  dt*scription  and  that  of  Rhomhatructu^,  it  w411  be  fou 
that  they  nre  but  slight  and  such  as,  bearing  in  mind  the  c& 


*  VViHi  the  exception  of  rearranging  the  sequence  of  the  sentences  a 
iif  omittiijg  some  unnecessary  words  no  change  has  been  made 
Ci^teJnau  ±i  own  phraseology;  and  these  transpositions  have  been  uodi 
takisii  irit:i  Bly  to  bring  the  above  diagnosis  into  sequential  accordance  wi 
timt  t>l  h'hoinhatractus,  and  so  make  the  comparison  of  the  two  gene 
traabr  hit  tkose  who  follow  me  in  the  study  of  these  interesting  forms. 
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l<»«ne8s  which  characterises  Castelnau^s  work,  may  be  easily  set 
Mfihh  or  explained  away;    the  main  differences  are  as  follows  : — 

(L)  Gill-covers, — Castelnau  writes:  "  opercle  and  preopercle 
without  teeth  or  spines,  the  first  with  a  double  edge."  This  is 
|>rul)ahly  mere  carelessness;  by  substituting  "  last "  for  "  fii*st " 
the  description  would  be  quite  correct. 

ii )  Dentition. — By  turning  to  the  foot-note  p.  124  my  readers 
^11  Mnd  that  I  there  suggest  that  certain  of  the  teeth  in  Rhomha- 
trvrtuM  raay  l)e  deciduous  with  age,  and  it  is  merely  necessary  to 
canr  this  deciduousness  a  little  further  to  arrive  at  a  dentition 
MiCDvwhat  similar  to  that  described  by  Castelnau. 

'lii.)  Fin  rays. — "Anal  with  two  spines."  I  do  not  tliink  it 
n»w%sar\'  to  attach  much  importance  to  this  character,  seeing  that 
Ci.^i'inau  was  possessed  of  but  one  specimen  from  which  to  draw 
^y  b*  description.  It  may  Ije  taken  for  granted  that  in  all  these 
"bWI  fre^sh- water  fishes  the  first  soft  ray  is  liable  to  take  the  form 
^  ^  additional  spine,  and  it  would,  of  course,  be  but  natural  to 
<Jr<rii»e  this  genus  as  having  two  anal  spines  if  the  diagnosis  was 
tiUfii  from  an  example  having  this  individual  peculiarity. 

.V^  an  instance  of  this  tendency  I  may  mention  that  when  some 
ypars  airo  a  sj)ecies  of  Ambassis  was  present  in  great  abundance 
in  the  Parramatta  and  George's  Rivers,  I  noticed  that  in  a 
uumlwr  of  s{)ecimens  taken  at  random  almost  as  many  would  be 
iwind  having  two  rays  in  front  of  the  second  dorsal  as  those 
hivinj^  one,  and  this  increase  was  always  coordinated  with  a 
riHTVNpmdinjf  decrease  in  the  number  of  soft  rays,  thus  plainly 
■h<.i«ing  tliat  this  was  not  a  structural  character,  but  a  simple, 
tiM»ii;:U  commcm,  variation  caused  by  the  calcification  of  the 
AQtt'rior  soft  ray. 

Tliat  Castelnau  on  the  one  hand  was  either  unaware  of  or  p<aid 
t»"  attention  to  this  tendency  to  acanthination  in  fresh- water 
thb**^,  while  t»n  the  other  hand  placing  undue  prominence  on  the 
pnw-noe  of  one  or  more  additional  spines,  we  know  from  his  own 
»ntmfl:s  and  from  his  treatment  of  Macquaria  australasica^  of 
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which  fish  he  makes,  in  a  single  paper  (Proc.  Zool.  &  Acclin 
Soc.  Vict.  i.  1872,  pp.  57  <fe  61-64),  no  less  than  five  new  spec 
which  he  distributes  in  three  different  genera,  two  of  which 
described  as  new,*  the  principal  reason  given  being  the  disag 
laent  in  the  number  of  the  dorsal  spines;  thus,  referring  to  D 
christyi,  he  writes :  — "  It  is  so  much  like  Murray ia  cyprinoide 
form  that  I  should  have  thought  it  belonged  to  the  same  spe 
}iad  it  not  been  for  the  difference  in  the  number  of  the  spine 
the  first  dorsal."  And  in  the  diagnosis  of  River ina  the  follow 
passage  occurs  : — "  This  genus  is  very  nearly  allied  by  its  forn 
Murrayia,  but  the  dorsal  has  twelve  spines."  Afurrayia  has  ele 
spines  and  twelve  rays,  Riverina  twelve  spines  and  eleven  ray 

(iv).  Lepidosis. — Of  the  gill-covers  only  the  opercle,  accord 
to  Castelnau,  is  scaly;  but  even  here  by  the  simple  substitut 
of  "  opercles  "  for  "  opercle  "  the  diagnosis  would  be  sufficieE 
close  for  that  author. 

I  think,  therefore,  that  it  is  quite  possible  that  when  Casteh 
penned  his  description  of  Aida  he  had  a  specimen  of  Rhombatmc 
l>efore  him,  and  in  any  case,  until  I  am  satisfied  that  the  differen 
relied  on  are  constant  and  are  supported  by  other  structii 
characters,  I  am  content  to  consider  Aida  a  true  Melanotaeniid 

MelanuT.enia. 

Melanotc^nia,  Gill,  Proc.  Acad.  Nat.  Sc.  Philad.  18G2,  p.  28( 

Nf'matocentris,  Peters,  Monatsb.  Ak.  Wiss.  Berlin,  1866,  p.  5 

ibtrabo,   Kner   ik    Steindachner,   Sitzb.    Ak.   Wiss.   Wien,  I 
1866,  p.  372  (1867). 

Zanfecla,    Castelnau,    Proc.  Zool.    &    Acclimat.  Soc.  Vict. 
1873,  p.  88. 


♦  TiieBe  are  Dides  chrintyi,  p.  TVt  ;  Mvrrayia  gUntheri,  p.  61  ;  JfcT.  cyy 
Hoiifc*,  p.  6*2  ;  M.  bramoideH,  p.  63  ;  and  Btrei'ina  jftiviafilii,  p.  64. 
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Body  fusiform,  little  compressed,  with  the  dorso-rostral  profile 
slightly  curved;  snout  short,  depressed,  prominent;  mouth  small, 
with  bori2ontal  cleft.  Opercle  spineless;  preopercle  with  a  double 
ridge.  Gills  four;  six  branchiostegals;  pseudobranchiae  present, 
Jiws,  vomer,  and  palatines  with  a  band  of  villiform  teeth,  the  outer 
leries  in  the  former  being  enlarged,  conical,  and  curved.  Two 
•pparate  dorsal  fins,  the  first  with  one  stout  and  four  or  five 
n^ender,  flexible  rays,  the  second  longer,  with  one  spine  and  nine 
to  twelve  articulated  and  branched  rays:  anal  long,  with  a  single 
ttout  lupine:  ventrals  thoracic.  Scales  of  moderate  size,  cycloid, 
with  the  margins  feebly  crenulated.  No  lateral  Una  Pyloric 
ippemlages  in  small  number.     Air-vessel  simple. 

Etymology  : — ficXac,  black;  raivla,  a  band. 

Type: — Melanot(Pnia  nigraris,  Q(\\\=  Atherina  nigranSy 
Ricionison. 

Pivtribution : — Fresh  and  brackish  waters  of  northern 
•nd  eai^tem  AustraUa,  extending  southwards  at  least  as  far  as 
the  Riclimond  River  District,  and  possibly  further  since,  after 
<Wribing  Aristeus  fluviotilis^  Castelnau  remarks  : — "I  have  two 
•fiwmens  of  this  fish,  one,  two  and  a  half  inches  long.  It  comes 
fnun  the  Mumimbidgee  ....  the  other  was  found  by 
Mr.  Ihibtmlay  in  Hope's  Creek,  and  is  three  and  a  half  inches 
Inojf.  It  haft  a  very  feebly  marked  black  longitudinal  stripe  on 
«rh  Mtie."  Tim  latter  specimen  is  probably  a  MelanoUenia,  and 
the  Kx^ality  given  would  bring  the  range  of  that  genus  as  far 
■mth  as  the  metropolitan  district. 

It  i^  much  to  l>e  regret te<i  that  owing  to  the  uncertainty  which 
pn-vails  a-*  t<>  the  correct  name  of  the  genus  which  I  have  called 
Rkomltatractiis  in  this  paper,  I  have  been  obliged  to  adopt  as  the 
•^ponsmr  of  the  family  a  genus  which  is  distinctly  loss  specialized 
*wl,  in  its  little  compressed,  non-ventradiform  body  more  closely 
»pj>n)ache«  to  exotic  forms  than  the  others.  If  I  could  have 
•fctisfi^^l  myself  that  future  investigations  would  justify  the 
•q»ftrKtion  of  lihombair actus  from  Pseudomngil  and  Aida,  I  should 
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certainly  have  preferred  to  name  the  family  Bhombatra/'tidce,  th 
genus  being  the  most  highly  specialized  and  most  widety  diffiis 
of  all  the  forms  at  present  known. 

In  reference  to  the  position  which  this  family  is  entitled 
hold  in  the  system,  I  am  unable  to  agree  with  those  authors  w 
would  place  it  between  the  Atherinidep  and  the  Mugilidoe,  mu 
less  with  those  who  would  associate"  it  with  the  EIeotnn(B  or  t 
Apogonidce;  but  though  the  position  of  these  fishes  near  Apogon 
untenable,  it  cannot  be  denied  that  there  is  considerable  extert 
resemblance  l^etween  them  and  some  Ambassids;  in  Nannopercc 
for  instance,  we  find  the  same  posterior  insertion  of  the  ventra 
leduced  number  of  branchiostegal  rays  (six  as  in  the  Ambassi< 
not  seven  as  in  the  Apogonids),  absence  or  irregularity  of  t 
lateral  line,  and  concavity  of  the  dorso-rostral  contour. 

That,  however,  its  affinities  are  distinctly  percesocoid  I  belie 
that  no  one,  who  is  acquainted  with  one  or  more  of  the  varic 
forms,  and  who  has  more  than  a  superficial  knowledge  of  fishes 
general,  will  deny,  and  it  is  only,  therefore,  with  regard  to  t 
degree  of  affinity  which  exists  between  it  and  the  other  Percesoci 
that  I  am  at  issue  with  those  scientists  who  would  make  it 
link  l>etwe^n  the  Gray  Mullets  and  the  Atherines. 

The  forward  position  of  the  ventral  fins,  which  is  so  charact< 
istic  of  this  family,  marks  a  decided  advance  in  the  direction 
the  more  typical  Acanthopter^^gians,  while  the  increased  streng 
of  the  dentition  clearly  points  to  relationship  with  the  Sphyrcenm 
in  which  family  we  find,  in  our  DinoUsteif,  an  example  of  t 
tendency  towards  an  enlargement  of  the  anal  fin  and  conseque 
advancement  of  the  position  of  the  ventral  fins. 

It  seems  to  me,  therefore,  that  the  most  natural  sequence 
which  to  place  the  Percesocids  with  relation  to  other  fishes  woi 
he  as  follows  : — 


*  PnraduleSf  Klunzingcr  (not  Bleeker)  and  Microperca^  Casteliiao  (i 
Putnam)  are  synonymous,  and  very  closely  allied  to  if  not  identical  wi 
Nannoperca\  Microperca  yai-rce- Paraduhf^  ohMniniM. 
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Subanier— SYKENTOGNATHL* 
Suborder— P  E  R  C  E  S  0  C  E  S. 

Family — M  u  G  i  L  i  D  iE. 

„  AXHERINIDiE. 

„  S  P  H  Y  R  .E  N  I  D  iE. 

„  MELANOTiENIIDiE. 

Suborder— AC  A  NTH  OPTERY  GIL 

Appended  is  a  list  of  the  Melanotseniids  described  up  to  the 
pfeent  time  : — 

1.  NeoatheHna  australisy  Castelnau,  Res.  Fish.  Austr.  p.  32, 
1875.     Swan  River,  West  Australia. 

^  P*fntdomii(fU  i^ignife.r^  Kner,  Voy.  No  vara,  Fische,  p.  275, 
18().^.     Sydney,  New  South  Wales. 

•i.  /*.  $igtiatu\  =  Atheriva  HtgncUa,  Giinther,  Ann.  &  Mag.  Nat. 
Hist.  (3)  XX.  1867,  p.  64.     Cape  York,  Queensland. 

4.  Rhombatract^iat  Jitzroyetisis;  =  Ariste n a  filzi^oyeitsisy  Ca^telnsiU, 
Proc.  Linn.  Soc.  N.S.  Wales,  iii.  1878,  p.  141.  Fitzroy 
River,  Queensland. 

■*>.  R.jluviatiUs:  =  /I  rw/^?/»^?4yirt<i//«,  Castelnau,  I.e.  Murrum- 
hidgee  River,  New  South  Wales. 

♦I.  R.  ruf^-acens;  —  Aristeus  rufescens,  Macleay,  Proc.  Linn.  Soc. 
N.S.  Wales,  v.  1880,  p.  625  [1881].  Rivers  of  Northern 
Queensland. 

7.  R.  lin^atns,  =  Aristeun  lineafuSy  Macleay,  I.e.  p.  626.  Rich- 
mond River,  New  South  Whales. 

^  R.  cavi front*;  =  Arintens  cavifrons,  Macleay,  I.e.  vii.  1882, 
p.  70.     Palmer  River,  Queensland. 


*  Potsihly    the    Lophohranchiate  fishes   should   intervene   between   the 
^t^rrbAiDphida  and  the  Percesocids. 
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d,    R,  (/oldiei;=  Aristens  goldiei,  Macleay,  I.e.  viii.  1883,  p.  '26 
Goldie  River,  New  Guinea. 

10.  it.  perperostut;  =  Aristeus  perperosus,  De  Vis,-  Proc.    Lin 

Soc.  N.S.  Wales,  ix.  1884,  p.  694. 

11.  IL  nova-iiuihf-ct;  =  Aemotocentris   no'ta-yviitfa',   Ramsay 

Ogilby,  Proc.  Linn.  Soc.  N.S.  Wales  (2)  i.   1886,  p.  1 
Strickland  River,  New  Guinea. 

12.  it  ruhrostriatus;  =■  Ne.inniocentris  r^vbrostrialus^  Ramsay 

Ogilby,  I.e.  p.  14.     Strickland  River,  New  Guinea. 

13.  l\\  lori(E;   =    Aristeus  lorio',  Perugia,  Ann.  Mus.  Genov.  (: 

xiv.  1894,  p.  549. 

H,  A*,  tatei;  =  N emaloceniris  tatei,  Zietz,  Rep.  Horn  Expei 
Centr.  Austr.  Zool.  p  178,  f.  2,  1896.  Finke  Rive 
South  Australia. 

15,  A*,  winneckei;  =  Neinatocentris  wiiuieckn,  Zietz,  I.e.  p.  17' 
f.  3.     Finke  River,  South  Australia. 

15.  Jida  mornata,  Castelnau,  Res.  Fish.  Austr.  p.  10,  187i 
Gulf  of  Carpentaria. 

17.  MeJanotctnia  nigrans;  -  Athe.rhia  uigraHS,  Richard.son,  Am 
k  Mag.  Nat.  Hist.  xi.  1843,  p.  180.  Rivers  of  Nort 
Australia.  As  before  remarked  (p.  131)  the  same  specie 
may  range  nearly  as  far  southward  as  Sydney,  bi 
much  confusion  exists  as  to  the  members  of  this  genuj 
Dr.  Giinther  apparently  is  content  to  consider  the  fou 
species  identical,  but  I  think  that  any  such  conclusior 
based  on  the  small  material  available  to  him,  is  hasty,  am 
that  judging  by  analogy  with  the  allied  genus  Hhombc 
tractiiSy  the  distribution  of  which  is  also  wide  but  th 
species  of  which  are  known  to  be  numerous,  it  is  unwis- 
bo  unite  in  one  species  all  the  black-banded  forms  froD 
widely  separated  parts  of  the  continent. 

W,  M*  spleiidtda;  =  X^tmatocentria  splendida^  Peters,  Monatsb 
Ak.  Wiss.  Berlin,  1 866,  p.  516.    Fitzroy  River,  Queensland 
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19  Ji,  twjrofanciata;  —  Slrabo  nigrofascialus^  Kner  &  Stein- 
dachner,  Sitzb.  Ak.  Wiss.  Wien,  liv.  1866,  pp.  373,  395, 
pi.  iii  f .  10,  [1867],  and  Iv.  1867,  p.  16.  Brisbane  and 
Fitzroy  Rivers,  Queensland. 

5>  M.  putfiUa;  -  Zantecla  pusilla,  Castelnau,  Proc  Zool.  & 
Acclimat.  Soc.  Vict.  1873,  ii.  p.  88.  Port  Darwin,  North- 
West  Australia. 

In  the  above  list  I  have  made  no  attempt  to  indicate  the  degree 
<i  afinity  between  any  of  these  species,  but  it  is  generally  con- 
<*d«d  that  Atheriiia  siguiUa,  Giinther,  is  identical  with  P»eudo- 
n*vj\l  tufuifer^  and  that  yttmatoceulris  apletidv/aj  Peters,  and 
Stra^Hf  ni^ofatfciatuif,  Kner  &  Steindachner,  cannot  be  separated 
*|*cifically  from  MelaiuttcBuia  nigrans;  ZantecUi  piiHilla,  Castelnau, 
i^ »  k'^xd  species  in  my  opinion. 

V  K  however,  improbable  that  all  the  twelve  described  species 
*d  R't'mbalractijuf  are  tenable,  but  I  trust  soon  to  l)e  in  a  position, 
*J'b  the  cooperation  of  other  scientific  societies  and  of  individual 
•t*ifnts  to  publish  in  this  Journal  a  monograph  of  the  family 
•itb  firiginal  descriptions  of  all  the  species. 
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DESCRIPTIONS  OF  TWO  NEW  GENERA  AND  SPEC 
OF  AUSTRALIAN  FISHES. 

By  J.  Douglas  Ogilby. 

Macrurrhynchus,  gen.nov. 

Body  elongate,  compressed;  head  moderate,  the  snout  somev 
pointed,  conical,  deep,  projecting,  convex  above;  mouth  sn 
prominent,  subinferior,  with  transverse  cleft;  lips  thin;  dc 
gerous  portion  of  the  upper  jaw  slightly  curved,  of  the  k 
semicircular;  cleft  of  mouth  extending  to  beneath  the  middl 
the  eye;  nostrils  superior,  the  anterior  pair  rather  close  toget 
about  as  far  from  the  eye  as  from  the  tip  of  the  snout; 
posterior  pair  more  widely  separated,  midway  between  the 
and  the  anterior  nostril;  no  nasal  nor  orbital  tentacles;  < 
lateral;  interorbital  region  moderate  and  flat.  Gill-openi 
reduced  to  a  small  foramen  in  front  of  the  upper  angle  of 
base  of  the  pectoral.  Teeth  in  a  single  series  in  both  jaws,  fc 
those  of  the  upper  well  developed,  laterally  compressed,  of  rat 
unequal  length;  with  the  tips  truncated  and  slightly  bent  b? 
wards;  of  the  lower  smaller,  more  slender  and  crowded,  anc 
equal  length;  upper  jaw  without,  lower  with  an  enormoi 
developed  tusk-like  canine  at  the  outer  extremities  of  the  se 
and  fitting  into  a  sheath  in  the  upper  jaw  when  the  moutl 
closed.  One  dorsal  fin,  with  the  outer  border  entire,  w^ith  xii 
rays,  the  spines  flexible,  the  spinous  portion  about  half  as  lon^ 
the  soft,  all  the  rays  of  which  are  unbranched,  the  membrane 
the  last  ray  not  extending  to  the  caudal  fin:  anal  fin  originat 
beneath  the  conunencement  of  the  soft  portion  of  the  dorsal,  w 
30  soft  rays,  the  tips  of  which  are  but  slightly  inspissate  and  fi 
ventrals  in  contact  at  their  bases,  inserted  in  advance  of 
base  of  the  pectorals,  with  i  3  rays:  pectorals  small  and  round 
with  12  equally  developed  simple  rays:  caudal  emarginate,  w 
the  middle  ray  somewhat  thickened.     No  trace  of  a  lateral  lin^ 


BY   J.    DOUGLAS    OGILBY.  -  137 

Etymology : — Macrunis;  pvyxos,  snout;  in  allusion  to  the 
form  of  the  snout,  which  bears  a  marked  resemblance  to  that  of 
many  of  the  Macruridfp,  such  for  example  as  Cos!orhyurhu8 
au/ifralis. 

DiHtribution  : — Western  Pacific. 

I  would  gladly  have  given  to  this  genus  the  name  Aspidontus 
vi  G.  Cuvier,  but  that  I  am  unaware  whether  any  diagnosis  of 
that  genus  was  ever  published.  Dr.  Giinther  apparently  did  not 
kuow  of  any  such  definition,  and  merely  quotes  Quoy  <fe  Gaimard 
fur  the  name,  making  it  synonymous  with  Riippell's  Petroscirfes. 

Macrurrhynchcs  maroubr/e,  sp.nov. 

D.  xii  30.     A.  30. 

Ridy  of  nearly  e(|ual  depth  throughout.  Length  of  head  4|, 
<^'th  of  Ixxly  6 J  in  the  total  length;  depth  of  head  If,  width  of 
fc^arl  ±,  of  the  flat  interorbital  region  3|,  diameter  of  the  eye  4 
m  the  h^ngthof  the  head;  snout  projecting,  macruriform,  with  the 
j>n>file  convex,  as  long  as  the  eye,  the  lower  surface  linear  and 
'•bli.|ue,  as  long  as  the  upper.  The  posterior  angle  of  the  mouth 
♦*xt*ndH  to  the  vertical  from  the  middle  of  the  eye,  the  naked 
^■irtion  of  the  retangular  cleft  on  each  side  as  long  as  the  entire 
<i«itijferou8  portion  and  4^  in  the  length  of  the  head.  Dorsal 
fin  wHnmencing  immediately  behind  the  posterior  border  of  the 
f>n6rniercle,  the  distance  between  its  origin  and  the  extremity  of 
th*»  snout  Ijeing  five-sixths  of  the  length  of  the  head;  the  rays  are 
*jf  ali*>ut  the  same  length  throughout,  the  middle  ones  being  a 
littl**  the  longer,  2\  in  the  length  of  the  head:  the  anal  originates 
»  little  liphind  the  vertical  from  the  last  spinous  ray  of  the  dorsal 
tail  is  considerably  lower  than  that  fin:  the  ventralsare  composed 
«jf  *  lender  rays,  three-sevenths  of  the  length  of  the  head:  the 
p^ct4*ral  fins  are  small,  rounded,  and  symmetrical,  their  length 
five-t-it^hth**  of  that  of  the  head:  caudal  fin  small,  slightly  and 
♦•v^-nly  emarginate,  6]  in  the  total  length,  its  peduncle  short  and 
•umt,  with  a  depth  of  a  half  of  that  of  the  body. 


138       TWO  NEW  GENERA  AND  SPECIES  OF  AUSTRALIAN  FISHBS, 

Back  olive  green,  lower  half  of  the  sides  and  the  abdom 
region    silvery  white   washed    with  rose-colour;  these  tints 
dharply  defined,  but  from  the  lower  border  of  the  green  numei 
iihort  vertical  bars,  as  wide  as  the  interspaces,  extending  do 
wards  encroach  on  the  sides;  a  narrow  bright  blue  stripe  ext€ 
I  i^ickwards  from  the  snout,  above  and  in  contact  with  the 
ulong  the  side  almost  as  far  as  the  base  of  the  caudal  fin,  al 
equally  dividing  the  darker   ground  colour;  they  meet  on 
u|>per  lip,  where  also  they  connect  with  a  similar  band  wl 
traverses  the  side  of  the  snout,  immediately  below  the   ros 
ridge,  and  is  continued  backwards  below  the  eye  to  the  oper< 
a  third  stripe  runs  along  the  median  line  of  the  head  to 
dursal   where   it   is   broadly  forked,  the    branches  being   sh 
extremity  of  the  snout  orange  on  the  lower  surface;  dorsal 
anal  fins  silvery,  with  several  broad  dark  vertical  bands  comp( 
ot  numerous,  closely  set,  blackish  dots,  and  with  a  narrow  margi 
\Miid  of   the  same;  ventral,  pectoral,  and  caudal    fins    unif* 
giayish  silvery,  the  latter  with  a  dark  band  formed  like  thosi 
tlie  dorsal  along  the  middle  ray. 

A  single  specimen  was  washed  ashore  during  the  month 
May,  on  the  beach  at  Maroubra,  and  was  secured  by  Mr.  Wh 
lt*L,'ge,  by  whom  it  was  presented  to  the  Australian  Museum; 
length  is  52  millimeters. 

l*etro8cirte$  tapeiyiosmna,  Bleeker,  and  P,  rhinorhynchus,  Blee 
(friinther,  Fische  d.  Sudsee,  p.  195,  pi.  cxv.  d.  «k  E.),  wo 
Uilong  to  this  genus,  as  well  as  Ai<piiontrt8  tfeniatus,  Quo] 
Oaimard  (Voy.  Astrolabe,  Poiss.  p.  719,  pi.  xix.  f.  4). 


Dermatopsis,  gen.nov. 

Body  elongate  and  compressed,  especially  behind;  head  modera 
the  snout  short  and  blunt;  mouth  anterior  and  rather  wide,  w 
mtxlerate  cleft.  Premaxiliaries  slightly  protractile,  forming  i 
CTitire  dentigerous  portion  of  the  upper  jaw;  maxillary  narrow 
front,  greatly  expanded  behind,  extending  backwards  well  behi 
the  eye;  anterior  border  of  the  expanded  portion  bent  down  war 
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J*hind  the  premaxillar}'  so  as  to'  form  a  strong,  compressed, 
'Wootoid  process.  Nostrils  lateral,  widely  separated,  the  anterior 
uair  smaller  than  the  posterior,  surrounded  by  a  skinny,  vesicular 
lip.  Eyes  small  and  lateral,  completely  covered  by  similar  skin. 
'>p«peles  covered  by  a  continuous  skin;  opercle  with  two  strong 
fcpines,  the  upper  of  which  pierces  the  skin.  Gill-openings  of 
Ci-xlerate  width,  extending  forwards  to  below  the  posterior  border 
U  the  preopercle:  isthmus  wide;  seven  branchiostegals;  no  pseudo- 
frtunchift*.  ^11-rakers  reduced  to  small,  serrulate  tubercles.  Upper 
\%w  with  a  band  of  villiform  teeth  and  a  single  small,  curved, 
caoiiitvlike  tooth  on  each  side  of  the  symphysis;  lower  jaw  with 

*  n«m>w  band  of  vilUform  teeth  anteriorly,  the  inner  series  much 

♦  :.Urjrwi  and  continued  backwards  along  the  sides  in  the  form  of 
4  ruv  of  widely  separated,  curved,  canine-like  teeth;  vomer  with 
*a  MJ/uIar  series  of  small,  acute,  conical  teeth,  the  posterior  tooth 

o  •^•h  side    greatly  enlarged;    palatine  teeth  in   a  triangular 

MIlJi  Anteriorly,  small   and  conical,  with  a  single  central  and 

t**niw  posterior  l>asal  enlarged  ones;  pterygoids  and  tongue  smooth. 

Hurior  dorsal  Gn  represented  by  a  single  spinous  tubercle  which 

•^••■n  mit  pierce  the  skin;  dorsal  and  anal  fins  low,  separated  from 

**i*  caudal  by  a  distinct  interspace:  ventral  fins  close  together, 

in*rte»l  Ijehiad  the  isthmus,  reduced  to  a  slender  ti lament,  which 

■  ^^»mp>*ed  of  two  intimately  connected  rays:  pectorals  modera- 

'--.v  developed,  pointed,  composed  of    twenty  slender  branched 

^vi   tail  diphy cereal,  the  caudal  fin  narrow  and  pointed.     Scales 

'J-'aU,  det-ply  embedded,  widely  separated;  head,  except  the  snout, 

*''h  scattered  scales;  vertical  fins  for  the  most  part  covered  with 

•cin.  which  ia  scaly  like  the  body.     A  series  of  large  pores  along 

■i."  outer  border  of  the  snout  and  preorbital,  and  a  pair  of  similar 

»T*%  at  the  angle  of  the  preopercle,  lateral  line  inconspicuous. 

Etymology  : — ifpfxa,  skin;  S^it,  eye. 

distribution:  —Coast  of  New  South  Wales. 

Apjiarently  the  dorsal  tubercle  represents  the  rudiments  of  a 
v.:  d*>rsAl  tin,  and  its  presence  would,  therefore,  necessitate  the 
'■•lo'nal  of  the  genus  from  the  BrotulidcB  to  the  Gadidoi,  a  course 
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which  I  am  very  unwilling  to  take  since  in  all  other  characters  it 
is  a  true  Brotulid;  in  fact  its  affinity  to  Dlnematichthys  is  so  close 
that  its  disassociation  with  that  genus  would  be  out  of  the 
question,  the  dentition  and  the  form  of  the  maxillary  bein^  the 
only  prominent  external  differential  characters.  I  have  not  had 
access  to  Dr.  Bleeker's  paper  diagnostic  of  hinemalichtht/fs,  and 
am,  therefore,  unaware  as  to  whether  or  not  he  notices  an3"  such 
rudimentary  first  dorsal  in  that  genus;  certainly  no  other  authors, 
such  as  Drs.  Ayres,  Giinther,  Gill,  and  Jordan,  who  have  made 
personal  examinations  of  the  various  species,  have  mentioned  it. 
It  would  be  interesting  if  some  scientist,  possessed  of  a  series  of 
that  genus,  were  to  investigate  the  matter  with  a  view  to  detecting 
the  existence  of  the  same  structure  in  Dtwrnatichthys,  since, 
should  it  be  so  discovered,  the  two  genera  would,  I  presume,  have 
to  be  removed  from  the  BrotuUdo'.^  or  at  least  one  of  the  structural 
characters  which  separate  that  famil}*^  from  the  Gwiilm  would 
have  to  be  modified.  Perhaps  Dr  Jordan  would  examine  one  of 
his  examples  of  Dinematichthys  ventral nfy  and  let  us  know  whether 
any  such  rudiment  is  present. 

Dkrmatopsis  macrodon,  sp.nov. 
D.  78.     A.  52. 

Body  elongate  and  compressed;  the  tail  very  strongly  so,  it^ 
posterior  portion  t?eniiform.  Head  moderate,  with  the  cheeks 
and  opercles  rather  swollen,  its  length  4|,  the  depth  of  the  body 
6|  in  the  tot^l  length;  depth  of  the  head  1|,  width  of  the  head 
15^,  of  the  interorbital  region  5|,  diameter  of  the  eye  7  in  the 
length  of  the  head;  snout  blunt,  its  profile  linear  and  slightly 
oblique,  covered  with  a  loose  skin,  three-fourths  of  a  diameter 
longer  than  the  eye;  interorbital  region  convex,  the  supracilian* 
bones  slightly  prominent.  Mouth  rather  large,  its  cleft  extending 
to  the  vertical  from  the  middle  of  the  eye;  the  premaxillaries  are 
very  little  protractile  and  form  the  entire  dentigerous  surface  of 
the  upper  jaw;  they  are  moderately  broad  anteriorly,  but  are 
slender  and  rod-like  on  the  sides;  maxillary  narrow  in  front, 
greatly  expanded  behind,  its  lower  border  curved  downwards  and 
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forwards  so  as  to  form  a  strong,  compressed,  tooth-like  process, 
into  the  curved  base  of  which  the  rounded  distal  extremity  of 
the  premaxillarj''  fits;  behind  this  process  the  maxillary  bone 
forms  a  gentle  and  even  arc,  of  equal  width  throughout,  the 
fitremity  rounded  and  directed  slightly  upwards;  the  maxillary 
fitends  to  about  one  diameter  behind  the  eye,  and  its  length 
bnm  tip  to  tip  is  1  j^  in  that  of  the  head;  the  lower  jaw  is  a  little 
fhorier  than  the  upper,  and  is  provided  with  an  inferior  low 
skinny  flap,  which  extends  entirely  across  its  anterior  border  and 
is  pectinated  at  the  edge;  the  mandibular  bone  reaches  as  far 
lack  as  the  maxillary,  along  the  inner  surface  of  which  it  lies. 
Tbt*  anterior  nostrils  are  small  and  circular,  and  are  situated 
nther  close  together  on  the  edge  of  the  maxillary  and  directly  in 
front  of  the  posterior  pair,  which  is  much  larger  and  subtriangular, 
«iH  o{K»as  immediately  in  advance  of  the  eye;  both  are  surrounded 
^jf  a  loose,  skinny,  vesicular  lip,  which  entirely  conceals  the 
«ifice.  Eye  very  small,  entirely  covered  by  loose  skin.  Opercle 
«ith  a  pair  of  stout,  sharp  spines;  the  upper  one  running  in  a 
Wizt)ntal  direction  below  its  upj)er  border;  the  lower  rising  from 
^  same  base  is  directed  downwards  and  a  little  backwards;  both 
*«  entirely  concealed  beneath  the  loose  skin,  which  is  continuous 
•cross  the  gill-covers,  with  the  exception  of  the  extreme  tip  of  the 
upper  one  which  just  pierces  the  skin.  Twelve  rudimentary, 
tuljercular  gill-rakers,  each  of  them  crowned  with  a  few  short 
*<^Qi**  seme,  on  the  lower  branch  of  the  anterior  arch.  The  })and 
'd  \illiform  teeth  on  the  promaxil lanes  is  broad  in  front,  but 
f*pidly  decreases  in  width  on  the  sides,  about  midway  along 
*iuch  it  ceases;  (m  each  side  of  the  symphysis  anteriorly  is  a 
*ni»ll,  acute,  curved,  canine-like  tooth;  the  mandibulary  band  is 
much  narrower  than  that  of  the  premaxillaries,  and  does  not 
ntfud  so  far  laterally;  there  are  no  enlarged  teeth  anteriorly  at 
the  »vra[>hysis,  but  the  inner  series  is  considerably  enlarged, 
couical,  and  acute;  the  lateral  dentition  consists  of  seven  (or 
more)  very  strong,  widely  separated,  caniniform  teeth,  which  are 
cunwl  backwards  and  inwards,  the  largest  teeth  being  about  the 
middle  of  the  series;  there  is  an  angular  ridge  on  the  head  of  the 
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vomer,  which  is  armed  with  a  single  series  of  acute,  conical, 
separated  teeth,  those  at  the  apex  and  along  the  sides  being  oi 
moderate  size,  while  the  posterior  tooth  on  each  limb  is  similar  to 
the  largest  mandibulary  teeth,  and  is  directed  backwards  and 
slightly  outwards;  palatine  teeth  in  an  acutely  triangular  patch 
with  the  apex  pointing  forwards,  and  consisting  of  small,  strong 
teeth,  with  a  central  and  three  basal  enlarged  and  conical  ones. 
The  dorsal  tubercle  is  situated  immediately  behind  the  base  of  the 
pectoral;  it  does  not  pierce  the  skin,  but  is  distinctly  perceptible 
to  the  finger-nail;  the  origin  of  the  dorsal  fin  is  above  the  middle 
of  the  pectoral,  and  rather  more  than  a  diameter  of  the  eye 
behind  the  dorsal  tubercle;  its  distance  from  the  extremity  of  the 
snout  is  3§  in  the  total  length;  the  rays  are  very  slender  and  but 
little  branched,  of  almost  equal  length  throughout,  those  which 
are  inserted  somewhat  behind  the  middle  of  the  fin  being  a  little 
the  longest  and  about  one-third  of  the  length  of  the  head:  the 
anal  originates  beneath  the  commencement  of  the  middle  third  of 
the  dorsal,  and  is  in  all  respects  similar  to  that  fin;  the  distance 
between  its  origin  and  the  tip  of  the  snout  is  as  long  as  its 
distance  from  the  base  of  the  caudal  fin:  ventral  inserted  beneath 
the  hinder  margin  of  the  preopercle,  not  quite  so  long,  the  pectoral 
half  as  long  as  the  head:  caudal  fin  truncate  at  the  base,  not 
quite  as  long  as  the  pectoral,  with  thirteen  rays. 

Reddish-brown,  the  upper  surface  of  the  head  and  the  vertical 
fins  rather  darker;  sides  and  lower  surface  of  the  head,  the  abdo- 
minal region,  and  the  paired  fins  yellowish-brown. 

The  single  example  from  which  the  diagnosis  is  taken  was 
picked  up  dead,  but  in  a  perfectly  fresh  condition,  on  the  beach 
at  Maroubra  by  Mr.  Whitelegge  in  May  last,  after  a  heavy  gale, 
and  measures  80  millimeters. 

From  the  small  size  of  the  eyes,  and  the  fact  of  their  being 
protected  by  a  complete  covering  of  skin,  one  is  led  to  infer  that 
in  its  natural  state  this  fish  is  accustomed  to  burrow  in  the  sand 
or  mud  for  purposes  of  concealment,  or  perhaps  as  a  means  of 
seeking  food;  a  similar  protective  eyelid  is  present  in  heme.  It 
is  probably  an  inhabitant  of  the  littoral  zone  or,  at  most,  of 
shallow  water  in  the  neighbourhood  of  the  shore. 
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OX  THE  AUSTRALIAN  CLIVINIDES  (FAM. 
CARABIDjE  . 

(bivision  op   the   australian  species  op  the  genus  cltvina 
with  the  description  op  a  new  genus,  clivinarchus), 

By  Thomas  G.  Sloan e. 

The  Clit'tnides  form  a  division  of  the  tribe  Scaritini  of  world- 
wide distribution,  but  found  most  plentifully  in  the  warmer  por- 
tions of  the  globe;  they  are  very  plentiful  in  Australia. 

Following  Dr.  G.  H.  Horn's  classification  of  the  CarabidoBy 
tlieir  position  will  be  as  follows  : — 

FamUy  CARABID^. 

Sub-Family  C  a  r  a  b  i  x  ^e. 

Tribe  Scaritini. 
The  Scaritini  may  be  divided  into  two  main  divisions  thus: — 

Hentnm  brood  and  concealing  at  sides  I  ase  of  maxillae Scaritides, 

Bweof  maxilhe  not  covered  by  mentum Clivinides, 

Clivinides. 

A.8  represented  in  the  Australian  fauna,  the  Clivinides  com- 
prise the  genera  Dyschirius^  Clivina,  Clivinarchus  and  Stfga- 
nommrt.  For  the  present  I  have  to  pass  over  Steganomma  which 
^  foonded  on  a  unique  species,  X.  porcatnm,  Macl.,  in  the  Macleay 
Museam,  Sydney;  it  is  very  closely  allied  to  C/ivina. 

For  the  purposes  of  the  Australian  fauna  the  genera  DyschiriuSy 
Cliriiwi  and  Clivinarchus  may  \ye  tabulated  thus  : — 

Prothorax  globose DyschiriuM. 

Pwthorax  not  globose. 

3ilesost«rnai  episterna  strongly  impressed  on  each  side  of 

peduncle Cliviva, 

Peduncle  without  lateral  impressions ClivinarchvM. 
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Genus  Clivina.* 
Scolyplus,  Putzeys  (in  part) :  Ceratoglossa^  Macleay 

The  following  features  of  universal  application  in  the  genua 
Clivina  are  extracted  from  Dr.  Horn's  definition  of  the  tribe 
Scarittni.f 

Eyes  not  distant  from  mouth.  Head  with  two  supra-orbital 
setae  Ligula  small  and  prolonged,  bisetose  at  tip,  paraglossae 
slender.  Palpi  with  penultimate  joint  bisetose  in  front.  J  Thorax 
with  two  lateral  punctures.  Body  pedunculate,  scutellum  not 
visible  between  elytra  Sides  of  elytra  narrowly  inflexed,  margin 
entire.  Metasternal  epimera  distinct.  Posterior  coxae  contiguous. 
Legs  stout,  the  anterior  femora  especially  stout. 

To  the  universal  characters  given  above  I  would  add  for  the 
Australian  species  the  following  : — 

Labrum  usually  truncate  (hometimes  the  middle  lightly  advanced}, 
gently  declivous  to  anterior  margin;  five  ;  rarel}')  or  seven  (nor- 
mally) setigerous  punctures  above  anterior  declivity — the  lateral 
puncture  on  each  side  larger  than  the  others  and  the  seta  rising 
from  it  longer  than  the  other  setse  and  erect  (in  species  with  only 
five  setse  the  one  next  to  the  lateral  is  wanting';  anterior  angles 
rounded,  ciliate.  Mentum  emarginate  with  a  wide  median  tooth. 
Cl3rpeu8  with  a  seta,  on  each  side.  Vertex  with  a  ridge  on  each 
side    al)ove     supra-orbital    punctures    (facial   carina  — "  car^ne 


*  Latreille,  Const*!,  (lea.  sur  les  Cr.  et  les  Ins. 

t  Trans.  Am.  Eut.  Soc.  ix.  1881,  pp.  119,  120. 

:J:  The  following  are  Dr.  Horn's  words  in  reference  to  the  palps  of  the 
Hcaritini : — "  Palpi  mtnlerate,  terminal  joint  variable  in  form,  shorter 
than  penultimate  (Scarifesj  eqnal  or  longer  (Cliviiiat),  the  penultimate 
bisetose  in  ivont  (Clivimt )  plurisetose  (Scarites).^'  It  is  evident  he  only 
refers  to  the  labial  palps,  but  for  all  that  the  differences  sought  to  be 
established  cannot  be  maintained,  for  in  his  *' group"  Clirirux  some  Aus- 
tralian fipecies  f'e.f/.,  C.  plankeps^  Putz.)  have  the  penultimate  joint  of  the 
labiul  palps  evidently  hmger  than  the  terminal,  and  in  Careiinm  too  the 
relative  proportions  of  these  joints  varies. 
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ocnlaire"  of  Putzeys);  a  sulcus  on  inner  side  of  each  of  the  facial 
cMTiue  (Jacxal  sulcus).  Throat  and  temples  normally  rugulose; 
gular  sutures  wide  apart;  a  short  oblique  ridge  (gular  cicatrix) 
extending  inwards  on  each  side  of  base  of  neck  and  dividing  the 
gular  and  temporal  regions.  Prothorax  and  disc  canaliculate,  and 
normall  V  with  a  transverse  arcuate  impression  (anterior  lirte)  near 
Ulterior  margin;  a  deep  channel  along  each  lateral  margin,  its 
course  terminated  before  the  posterior  marginal  puncture  by  a 
ilight  upward  cun^e  of  the  border  at  posterior  angle.  Body 
ringed  Peduncle  with  a  concavity  on  each  side  (normally 
punctate)  to  receive  intermediate  femora.  Elytra  normally  with 
if^en  punctate  striae  and  a  lateral  channel;  third  interstice  with 
f-mr  foveiform  punctures  along  course  of  third  stria.  Prostemum 
rtrungly  bordered  on  anterior  margin;  the  epistema  normally 
overiianging  on  sides  anteriorly — (the  antennae  pass  imder  the 
«j*verhanging  part  of  the  sides  when  in  repose).  Metasternal 
ipistema — with  epimera — normally  elongate  and  narrowed  pos- 
teriorly, rarely  short.  Ventral  segments  transversely  sulcate. 
Intermediate  tibiae  with  an  acute  spur  on  external  side  above 
apex,  rarely  at  apex. 

The  features  given  above  are  normally  present  in  Australian 
•pedes  of  Clivina,  therefore  little,  and  often  no  use  has  been  made 
of  them  in  the  descriptions  which  follow;  but  in  all  cases  where 
my  variation  from  the  normal  form  has  been  observed  it  has  been 
not«d  (except  in  the  case  of  differences  of  the  gular  and  temporal 
«irions  of  the  head,  the  gular  sutures,  the  gular  cicatrix  and  the 
•nUrior  margin  of  the  labrum),  and  where  no  allusion  is  made  to 
my  of  the  characters  enumerated  above  in  my  descriptions  of 
specimens  before  me,  it  is  to  be  assumed  that  the  form  is  normal. 

The  following  characters  seem  to  call  for  special  notice,  the 
O'lre  8o  because  I  have  been  compelled  for  the  sake  of  descriptive 
exactness  to  adopt  a  new  terminology  for  some  features  not 
bitberto  used  in  diagnosing  species  of  Clivina,  and  to  vary  some 
^  the  terms  used  by  M.  Putzeys  for  certain  features. 

The  head  is  longitudinally  impressed  on  each  side,  the  anterior 
part  of  each  of  these  impressions  usually  forming  a  wide  and 
10 


146  ON  THE  AUSTRALIAN  CLIVINIDES, 

irregular  depression  of  variable  depth  (frontal  impressions);  the 
seta  found  on  each  side  of  the  clypeus  is  situated  in  the  frontal 
impression,  often  the  puncture  from  which  it  rises  is  lost  in  the 
rugosity  of  the  impression :  from  the  frontal  impressions  the 
facial  sulci  extend  backwards  on  each  side  of  the  face,  and  in 
some  species  (e.g.,  C.  obUquata,  Putz.)  a  short  light  internal  impres- 
sion extends  from  the  anterior  part  of  the  facial  sulcus  obliquely 
inwards  and  backwards  on  each  side  of  the  face — the  facial  sulci 
may  then  be  said  to  be  recurved  (this  is  a  feature  of  e\'ident 
classiiicatory  importance).  The  clypeus  is  large,  usually  not 
divided  from  the  front  between  the  frontal  impressions;  when  it 
is  so  divided  it  is  by  a  wide  usually  irregular  impression.  It  is 
necessary  for  descriptive  purposes  to  divide  the  clypeus  into  three 
areas,  viz. — (1)  The  clypeal  elevation  ("elevation  ant^rieure  "  of 
Putzeys)  being  the  raised  part  of  the  clypeus  between  the  frontal 
impressions — (reference  is  usually  made  by  me  only  to  the  shape 
of  the  anterior  margin  of  the  clypeal  elevation);  (2)  tlie  median 
part  ("epistome"  of  Putzeys)  being  the  central  part  of  the  clypeus 
in  front  of  the  clypeal  elevation  (usually  I  refer  to  the  anterior 
margin  only  as  the  median  part);  (3)  tlie  wings  ("petites  ailes" 
of  Putzeys)  being  the  lateral  parts  of  the  clypeus  (usually  a  finely 
marked  suture  is  noticeable  between  the  wings  of  the  clypeus  and 
the  supra-antennal  plates).  The  form  of  the  anterior  margin  of 
the  clypeus  varies  greatly,  these  variations  l>eing  important  for 
grouping  the  species;  among  the  Australian  species  there  are 
three  well  marked  forms  of  the  anterior  margin  of  the  clypeus,  of 
one  or  other  of  which  all  different  forms  may  be  considered  as 
merely  modifications;  these  are  : —  \ 

(a)  The  median  part  projecting  on  each  side  beyond  the  wings, 
in  which  case  it  is  aiijular,  the  lateral  angles  being  more  or  less 
marked  (e.g.,  C.  angvstula^  Putz.). 

(h)  The  median  part  in  no  way  separated  from  the  wings  along 
the  anterior  margin  (e.g.,  C.  australasice,  Bohem.). 

(r)  The  wings  projecting  strongly  beyond  the  truncate  median 
part  (e.g.,  C.  procero,  Putz.). 
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The  median  part  is  often  defined  on  each  side  from  the  wingtj 
by  a  ridge,  more  or  less  distinct  (I  have  made  but  little  use  of 
this  feature,  though  these  ridges  seem  not  without  value  for 
^iagnostie  purposes). 

Th  supra-antennal  plates  ("grandes  ailes"  of  Putzeys)  are  the 
^frontal  plates"  (Horn)  of  the  head  under  which  the  antennce 
are  ingerted. 

The  elytra  have  the  strite  at  the  base  either  (a)  all  free^  or  (6) 
thi  four  innfr  /reff,  the  fifth  Uniting  with  the  sixth,  or  (c)  the 
thnt  inner  free^  the-  fourth  uniting  with  the  fifth  at  the  base. 
These  variations  are  of  great  classificatory  importance  and  seem 
to  offer  the  most  reliable  means  of  grouping  the  species  into 
primary  divisions.  The  first  stria  of  the  elytra  rises  in  an 
<»iUate  puncture  at  the  base,  and  in  some  species,  especially  the 
larger  ones,  the  first  and  second  strise  unite  at  the  base;  some- 
times a  short  scutellar  striole  is  very  noticeable  at  the  base  of  the 
first  interstice  (this  is  an  important  feature).  The  interstices 
VMT,  the  eighth  usually  forming  a  narrow  carina  near  the  apex. 
A  mhmarginal  humeral  carina  is  generally  present  at  the  humeral 
inglets;  when  present  it  may  vary  in  length  and  prominence  and 
Diay  be  formed  by  the  basal  part  of  (a)  the  seventh  interstice, 
'^  the  eighth  interstice,  or  (c)  the  seventh  and  eighth  together. 
Tlie  position  of  the  posterior  puncture  of  the  third  interstice 
varies;  but,  though  useful  when  comparing  specimens,  I  have  not 
o-^ocJ  it  in  my  descriptions. 

Tlie  prosternum  may  be  divided  into  the  pecttyral  jjart  and  the 
inUrcoxal  part:  the  point  of  union  between  these  parts  varying  in 
*idth,  five  different  degrees  of  width  may  be  used;  (a)  very  wide 
'C  proora,  Putz  ,  tfec),  (6)  tvide  (€.  lejnda,  Putz.,  &c.),  (c)  narrow 
^^\  nnstralasicey  Bohem.,  <fec.),  (d)  very  narrow  (G.  obliquata^ 
pQtz.,  d:c  ),  (/)  aiienuale  (C.  melanopygay  Putz.,  &c.).  The 
<li9Vrence  in  width  of  the  intercoxal  part  anteriorly  is  of 
high  classificatory  importance  and  of  the  greatest  assistance 
in  arranging  the  Australian  species.  The  pectoral  part  is  some- 
timf^  margined  on  each  side  posteriorly  by  a  prominent  border; 
these  may  be  termed  the  pectoral  ridges  (vide  C,  lepida).      The 
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base  of  the  intercoxaJ  part  may  be  either  transversely  sulcate 
or  not;  this  seems  a  useful  feature  for  separating  species. 

The  differences  in  the  legs  are  of  great  classificatory  importance, 
but  need  no  special  note  beyond  attention  being  drawn  to  the 
differences  between  the  terms  used  by  M.  Putzeys  in  describing 
the  digitation  of  the  anterior  tibiae  and  those  adopted  by  me.  M. 
Putzeys  disregarded  the  external  apical  projection  and  only  made 
reference  to  the  teeth  on  the  outer  side  above  the  apex,  while, 
in  conformity  with  the  usage  of  writers  on  the  Carenides^  I 
include  the  apical  projection  in  counting  the  external  teeth  of 
the  tibia. 

I  have  made  no  use  of  the  maxillaEj;  in  all  the  species  which  I 
have  examined  the  inner  lobe  has  been  found  to  be  hooked  and 
acute  at  the  apex;  this  form  I  believe  to  be  invariable  among  the 
Australian  species  of  Clivina,  but  Dr.  Horn's  drawings*  of  the 
maxillae  of  North  American  species  show  that  sometimes  the 
inner  lobe  is  obtuse  at  the  apex. 

M.  Putzeys  reduced  the  genus  Ceratoghssa,  Macleay,  to  a 
synonym  of  his  genus  Scolyptus,  and,  as  far  as  the  Australian 
fauna  is  concerned,  I  would  merge  Scolyptus  in  Clivina,  There 
is  no  doubt  in  my  mind  that  the  species  placed  by  me  in 
the  ^^procera  group,"  several  of  which  M.  Putzeys  put  in 
Scolyptus t  are  congeneric  with  C.  basalts,  Chaud.,  <fec ;  C. 
planiceps  (with  allied  species)  might  be  thought  to  require  a 
different  genus  from  C,  basalis,  but,  if  so,  other  species  (e.g.,  C 
frenchiy  SI.)  are  equally  deserving  of  separation  from  both  C. 
basalts  and  C.  planiceps.  On  the  whole  I  think  the  only  course 
is  to  place  in  the  central  genus  Clivina  all  those  Australian 
species  which  have  been  put  in  Scolyptus^  at  least  till  someone  is 
prepared  to  give  sound  reasons  for  the  generic  separation  of  any 
of  them  from  the  other  species  of  Clivina;  this  I  am  not,  at 
present,  prepared  to  do. 

The  first  Australian  Clivina  to  be  described  was  C.  basali^  by 
M.   de  Chaudoir   in   1843,  and   this  remained  the  only  species 

♦  Trans.  Am.  Ent.  Soc.  ix.  1881,  pi.  v. 
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known  till  1858,  when  Bohemann  described  C  avstralasicB  from 

Sydney.     In  1862  M.  Putzeya  published  his  **  Postscriptum,"  in 

which  he  described  four  new  Australian  species.     It  may  be  noted 

that  of  these  four  species,  all  founded  on  unique  specimens,  three, 

nt,  C,  elegans^  C,  attrcUa,  and  C.  suturalis,  never  seem  to  have 

turned  up  again;  as  will  be  seen  from  my  notes  on  them,  I  suspect 

»  possibility  of  the  identity  of  two  of  them  with  subsequently 

<ieacribed  and  known  species.      In   1863  Sir  William  Macleay 

described  two  Scarilides  from  N.S.  Wales  as  Ceraloglossa/oveicepa 

and  C.  riigiceps;  these  are  species   of   Clivina,  but  both  have 

to  be  dropped  out  of  the  Australian  list  for  reasons  stated  below. 

In  1866  Putzeys  published  a  Revision  of  the  Australian  species 

of  Clivina,  including  descriptions   of   thirteen   new  Australian 

ipecies— these    descriptions    he     afterwards    embodied    in    the 

"Revision  G^n^rale."     I  do  not  think  it  will  be  easy,  if  indeed 

p(«ible,   ever   to   identify  C  juvenU,    C.   prominens^   and    (7. 

rtriicalis.      In  1867  Putzeys  published  his  "  Revision  G^n^rale," 

dwcribing  four  new  Australian  species;    and  also  he   received 

for  description   the   whole   of   Count   Castelnau*s   collection   of 

Clivinides,  among  which  he  found  fourteen  species  of  Clivina  from 

iostralia  to  describe  as  new;  of  these  I  have  been  able  to  identify 

fix.    Between  1868  and  1873  Putzeys  added  three  species  to  our 

list,  all  of  which  are  known  to  me.      After  1873  no  more  species 

<rf  Australian  Clivina  were  described  till  1889,  when  the  Rev. 

Thus.  Blackburn  described  nine  new  species,  and  since  that  date 

^  baa  described  three  additional  species,  bringing  the  number 

faiown  from  Australia  up  to  fifty-two.     I  have  now  thirty-one  to 

•dd,  making  a  total  of  eighty-three  species  for  Australia,  a  number 

'^liich  I  expect  to  be  largely  augmented  when  the  continent  has 

^n  more  carefully  searched  for  these  insects. 

A  few  words  on  size  and  colour  in  reference  to  distinguishing 
'pedes  of  the  genus  Clivina  from  one  another  will  not  be  out  of 
place.  M.  Putzeys  seems. to  have  regarded  slight  differences  in 
(ize  as  of  more  than  legitimate  value  in  determining  closely  allied 
•peciea,  vide  his  descriptions  of  Cjuvenis,  C.  lepida  and  C.  ncbripes^ 
'^hich  are  not  decidedly  differentiated  among  themselves  or  from 
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C  avMralaaioo^  by  mere  size,  though  it  is  made  a  point  of  the 
first  importance  in  the  original  descriptions  * 

Ocoasional  dwarfed  specimens  of  probably  most  species  of 
Clivina  occur,  which  are  so  much  smaller  than  the  average  size  of 
their  species  that  if  only  two  specimens,  one  small  and  thje  other 
of  normal  size,  were  placed  in  anyone's  hands  for  description  they 
would  more  likely  be  regarded  as  different  species  than  as  repre- 
sentatives of  the  same  specie?.  It  is  only  when  we  have  before 
us  a  large  series  of  specimens  from  one  locality  that  we  realise  the 
amount  of  variation  in  size,  and  therefore  in  appearance,  which 
may  occur  in  a  species  of  Clivina.  For  instance,  a  specimen  of 
(7.  hiplagiata  only  5  5 mm.  in  length  is  in  my  possession — 7-7 -5  mm. 
being  the  normal  length  of  the  species;  and  small  specimens  of 
some  species,  e.g,<,  C.  adelaidcBy  appear  to  the  eye  too  narrow  and 
light  to  be  associated  without  hesitation  with  large  specimens  of 
the  same  species. 

It  appears  to  me  that  too  much  importance  must  not  be 
attached  to  mere  colour  for  distinguishing  species;  immature 
specimens  are  always  more  lightly  coloured  than  those  that  are 
mature;  and  speaking  as  a  practical  collector  I  would  call  atten- 
tion to  the  fact  that  several  immature  specimens  will  sometimes 
represent  all  those  of  a  species  taken  at  one  time  and  place;  in 
this  way  immatujre  specimens  may  be  considered  as  typical  in 
colour  of  a  species,  and  so  confusion  may  arise.  A  good  example 
of  colour-differences  in  a  single  species  is  afforded  l^y  C. 
gftllata,  three  specimens  of  which  in  my  collection  taken  at  the 
same  time  and  place  differ  in  colour  as  follows.  One,  showing 
the  mature  colour  of  the  species,  has  the  head  and  prothorax 
black,  the  elytra  reddish  testaceous  with  a  black  dorsal  spot;  the 
second  has  the  head  and  prothorax  testaceous-red,  the  elytra 
testaceous  with  the  place  of  the  dorsal  spot  a  little  obscured;  the 
third  has  the  upper  surface  wholly  testaceous,  the  elytra  being 
paler  than  the  head  and  prothorax. 

•  For  a  uotc  by  M.  Piochard  de  la  Br^lerie  criticisiog  M.  Puteeys' 
work  as  ao  author  of  speciea,  lide  Ann.  Soc.  Ent.  Fr.,  1876,  (3),  v.  p.  128. 
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I  have  divided  the  Australian  species,  of  Clivina  into  thirteen 

groups;  a  synoptical  view  of  these  groups  is  given  in  the  table 

below,    fhe  groups  are  formed  in  an  arbitrary  way,  and  no  doubt 

their  number  might  advantageously  be  reduced  had  I  a  surer 

knowledge  oi  the  affinities  of  the  species. 

Tahlt  grouping  (he,  Australian  aperies  nf  Clivina, 

I.  Elytra  iritb  8tri»  free  at  base.     (Submarginal  humeral  carina  wanting). 

A.  Facial  salci  simple,  clypeas  emarginate;  inter- 

coxal  part  of  proatemum  wide  anteriorly....  hiplagicUa  group. 

AA.  Facial  tulci  recurved,  clypeus  with  niediatt 
part  angular;  intercoxal  part  of  prosteruum 
very  narrow  anteriorly crt6ro«a  group. 

IL  Elytra  with  four  inner  stria)  free  at  base,  fifth  joining  sixth  at  base. 
(Submarginal  humeral  Carina  normally  present). 

R  Mandibles  short. 

C.  Clypeus  with  five  triangular  projections  in 

front coronata  gTOxx^. 

CC.  Clypeus  with  median  part  more   or   less 

angular  laterally ohliqnata  gtoxx^. 

BB.  Mandibles  long,  decussating. 

D.  Prothorax  with  border  reaching  base  on 

each  side pkiuiceps  group. 

DD.   Prothorax  with  border  not  reaching  base  gramiiceps  group. 

Ill  Elytra  with  three  inner  striiB  free  at  base,  fourth  joining  fifth  at  base. 
(Submarginal  humeral  carina  usually  well  de-veloped). 

E.  Clypeus  with  median  part  more  or  less  dis- 
tinctly divided  from  wings  along  anterior    • 
margin    (nsually    more    prominent    than 
wings). 

F.  Anterior  femora  with  posterior  edge  of  lower 

side  strongly  dilatate  in  midtlle piinctatirtps  group. 

FF.  Anterior  femora  not  greatly  dilatate  on 
lower  side. 

G.  Head  very  wide  across  occiput,  eyes  not 
prominent. 
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H.  Size   small;    prothorax    longer    than 

broad,  without  anterior  line blackbumi  group 

HH.  Size   moderate;   prothorax   broader 

than  long,  anterior  line  present...  olliffi  group. 

GG.  Eyes  prominent. 

I.  Prosternum   with   intercoxal    part 

attenuate Iieterogena  group. 

II.  Prostemum    with  intercoxal  part 

narrow bovilla:  group. 

£E.  Clypeus  roundly  emarginate,  median  part 

not  divided  from  wings austrcUaaice  groaj 

EEE.  Clypeus  deeply  truncate-emarginate,  wings 

strongly  advanced;  (size  usually  large) ....  procera  group. 

Following  M.  Putzeys'  example,  I  define  each  group  as  I  cone 
to  it. 

I  begin  the  descriptions  of  species  by  treating  of  two  specie 
viz.,  C.  attrata,  Putz.,  and  C.  o6Zi^era<a,  SI.,  which  I  have  feltunabl 
to  place  in  any  of  the  thirteen  groups  into  which  I  have  arrange 
the  species  of  Clivina  found  in  Australia.  C,  attrata  may  not  b 
an  Australian  species  at  all.  (7.  ohiiterata  seems  a  species  c 
anomalous  position,  and,  in  view  of  its  strong  resemblance  to  C 
aiuttralasicey  Bohem.,  even  of  doubtful  validity. 

C.    ATTRATA,  PutzeyS. 

Mto.  Li^ge,  1863,  xviii.  p  54;  Stett.  Ent.  Zeit.  1866,  xxvii 
p.  36;  Ann.  Soc.  Ent.  Belg.  x.  1866,  p.  179. 

"Nigra,  antennis  brunneis,  palpis  pedibusque  dilutioribus 
Maudibulae  lat«e,  breves.  Antennae  longae,  crassiusculae.  Labiuo 
[i  liibrum]  bisinuatum.  Clypeus  emarginatus,  alis  prominentibus 
V erbex  3-impressus  denseque  punctulatus  Oculi  prominentes  postio 
cupulati.  Pronotum  subquadratum,  antice  subangustatum,  bas 
Tix  prolongata.  Elytra  elongata,  basi  truncata,  punctato-striata 
striis  apice  evanescentibus,  punctis  maxime  distinptis.  Femon 
autica  subtus  unidentata  ;  tibiae  sulcatse,  extus  unidigitatse  atqu( 
imidentatse;  intermediae  calcaratae.     Long.  1 1  J,  El.  6  J,  lat  3  mill.' 
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The  above  is  M.  Putzeya'  original  description,  which  he  supple- 
mented by  a  longer  and  more  minute  one  in  French,  from  which 
I  take  the  salient  features  as  follows  : — * 

The  epistoma  is  widely  emarginate,  its  angles  are  prominent  and 
clearly  separated  from  the  wings  which  are  rounded  and  a  little  more 
4d%'anced.  The  eyes  are  very  prominent;  posteriorly  they  are  en- 
closed in  the  lateral  margins  of  the  head.  The  impression  which 
separates  the  head  from  the  neck  is  hardly  distinct,  especially  in 
the  middle.  The  strise  of  the  elytra  are  rather  weak,  but  their 
pmctoration  is  very  distinct;  they  are  less  strongly  impressed 
towards  the  external  margin  and  hardly  perceptible  at  the  apex. 
ITie  sixth  interstice  unites  very  indistinctly  with  the  marginal 
border  above  the  shoulder;  not  one  of  the  striae  touches  the  base- 
The  anterior  tibiae  have  at  the  apex  a  rather  short  digitation  and 
» large  strongly  marked  tooth. 

In  his  "  Revision  Gen^rale"  M.  Putzeys  forms  a  separate  group 
(twenty-fifth)  for  C.  attrata;  and  treats  of  it  in  the  following 
terms :  This  species,  unique  up  to  the  present,  has  so  much  resem- 
blance to  C.  australasicBy  that  at  first  sight  it  might  be  taken 
for  a  mere  variety.  The  tooth  of  the  mentum  is  longer,  attaining 
the  height  of  the  lateral  lobes.  The  mandibles  are  very  short, 
broad,  less  arcuate,  less  acute,  only  carinate  at  the  base.  The 
pothorax  is  much  more  convex,  hardly  narrowed  in  front,  almost 
square,  with  the  sides  rounded  and  the  anterior  angles  very 
<iecUvous.  The  elytra  are  truncate  at  the  base,  the  shoulders 
oirked,  the  striae  wider  and  more  deeply  punctate.  The  fifth 
«tria,and  not  the  fourth  touches  the  eighth  interstice  at  the  base. 
The  central  carina  of  the  prosternum  is  rather  strongly  narrowed 
between  the  cox»,  shortly  and  lightly  canaliculate;  the  apex  is 
oval,  deeply  foveolate  on  the  base. 


*  This  reviBioD  being  intended  for  the  use  of  students  in  Australia,  who 
often  are  anable  to  refer  to  the  older  (and  scarce)  literature  of  other 
coootdee,  all  M.  Putzeys'  species  have  been  dealt  with,  and  translations  of 
iiii  remarks  (except  Latin  diagnoses)  on  all  species  that  are  unknown  to  the 
uthor  have  been  given. 
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In  regard  to  its  babit»,t,  the  original  description  states  that  th 
author  had  seen  only,  a  single  specipaen  which  came  from  Ne^ 
Holland.  The  "  R<^vi.sion  Gendrale  "  rather  throws  doubt  upo 
this  by  saying  that  this  insect,  formerly  received  as  coming  froi 
§outh  America,  appears  rather  to  be  Australian. 

It  may  be  noted  that  in  his  tabular  view  of  the  species  c 
Clivinain  his  "  Postscriptum,"  p.  132,  M.  Putzeys  gives  as  a  di; 
tinguishing  character  of  C.  a^^o^a— eighth  interstice  not  prolonge 
alxjve  the  shoulder. 

The  species  for  which  I  propose  the  name  of  C.  ohliterafn^  is  a 
anomalous  one  among  Australian  species.  It  so  closely  reserabh 
C.  atmtralasicE,  Bohem.,  as  to  seem  merely  a  variety  of  that  specie 
but  as  fi\'e  specimens  are  before  mo,  all  agreeing  in  the  bas; 
characters  of  their  elytra,  I  have  felt  compelled  to  regard  it  a 
distinct,  and  to  place  it  with  C.  attmta,  Putz.  It  requires  raor 
study,  and  should  it  prove  to  be  a  "  sport "  of  C.  australasir 
q/l  which  there  seen^s  a  possibility,  it  is  a  remarkable  fact  tha 
the  striae  free  at  the  base  should  be  accompanied  by  the  toti 
obliteration  of  the  submarginal  humeral  carina. 

CliVINA  OBLIT^RATA,  n.sp. 

Facies  as  in  C.  australasirr,  only  the  elytra  more  truncate  at  bas< 
with  striae  free  at  base  and  submarginal  humeral  carina*  wanting 
anterior  tibiae  3-dentate.  Black,  four  posterior  legs  piceous.  Onl 
differing  from  0.  austral asia*.  as  follows  : — Head  more  evenl 
narrowed  before  eyes,  (the  sinuosity  between  the  supra-antenna 
plates  and  wings  of  clypeus  nearly  obsolete),  clypeus  less  deepl 
emarginate,  the  wings  narrower;  elytra  with  shoulders  mor 
marked  (though  rounded),  more  declivous,  lateral  border  very  fine 
marginal  channel  very  narrow  behind  and  at  shoulders,  interstice 
flatter,  eighth  more  finely  carinate  on  apical  curve,  striae  lighte 
especially  towards  sides,  fourth  free,  fiftli  hardly  joining  sixth  a 
base;  external  teeth  of  tibiaj  a  little  weaker.  Length  9*5,  breadt] 
2G  mm. 

Hah.  :  N.B.  Wales — Carrathool,  Mulwala  (Sloane);  Victor! 
(Kershaw). 
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The  anterior  margin  of^the  clypeus  is  exactly  as  in  C,  austral- 
a»i(B,  emarginate  with  the  wings  not  divided  from  the  median 
part;  the  prostemum  is  exactly  as  in  C.  australasice.  Apart  from 
its  smaller  size,  and  the  form  of  the  clypeus  and  anterior  tibiae, 
this  species  seems  to  present  a  remarkable  resemblance  to  C. 
atlraia,  Putz. 

Biplagiata    group. 

Head  wide,  short,  strongly  and  roundly  angustate  in  front  of 
eyes;  cljpeus  deeply  emarginate,  median  part  not  divided  from 
▼inga.  Elytra  with  strise  free  at  base;  submarginal  humeral 
carina  wanting  Prostemum  with  intercoxal  part  wide  anteriorly, 
sulcate  on  base.  Anterior  femora  wide,  lower  side  rounded ; 
tibiap  3  dentate. 

Clivina  biplagiata,  Putzeys. 

Stett.  Ent.  Zeit.  1866,  xxvii.  p.  43;  Ann.  Soc.  Ent.  Belg.  1866, 
X.  p.  191. 

Robust,  convex.  Black,  with  a  reddish  spot  on  each  elytron 
just  before  apical  declivity;  anterior  legs  piceous,  four  posterior 
lejfs  piceous  red.  Head  wide;  a  shallow  punctulate  depression 
between  clypeus  and  front;  vertex  smooth;  clypeus  deeply 
emarginate,  wings  small,  not  divided  from  median  part;  eyes 
pnrtninent.  Prothorax  about  as  broad  as  long  (1-8  x  1-75  mm.), 
^ndely  convex,  decidedly  narrowed  anteriorly;  anterior  angles 
very  obtuse;  basal  curve  short,  rounded.  Elytra  convex,  ovate, 
truncate  at  base,  abruptly  and  deeply  declivous  to  peduncle;  striae 
free  at  base,  strongly  punctate  towards  base,  lighter  and  more 
finely  punctate  towards  apex,  seventh  interrupted  towards  apex; 
interstices  convex  at  base,  depressed  towards  apex,  eighth  carinate 
on  apical  curve;  submarginal  humeral  carina  wanting.  Proster- 
num  with  intercoxal  part  wide  anteriorly,  transversely  sulcate  on 
baae;  epistema  finely  transversely  striolate.  Anterior  femora 
compressed,  very  wide,  lower  side  rounded;  anterior  tibiae  3-den- 
tate.  Length  7-7*8,  breadth  2  mm.  (One  specimen  in  my 
collection  only  5  5  mm.  in  length). 


156  ON  THE  AUSTRALIAN  CLIVINIDSS, 

Boh. :  Queensland — Cape  York  (from  Mr.  French),  Port  Deni 
son  and  Wide  Bay  (Masters);  N.S.  Wales — Sydney  [common], 
GouJbuni  and  Mulwala  [rare]  (Sloane);   Victoria — Melbourne. 

An  isolated  and  easily  identi6ed  species.  The  red  subapic&l 
macula'  of  the  elytra  vary  in  size  and  brightness;  in  one  specimei 
from  Sydney  in  my  possession  they  are  wanting,  the  elytra  being 
entirely  black.  I  have  not  found  any  perceptible  punctures  on 
the  prothorax  as  mentioned  by  Putzeys. 

C ribr osa    group. 

Size  moderate.  Head  short,  wide  and  convex  on  occiput; 
ciypeus  with  median  part  angular;  facial  sulci  recurved;  eyes 
depressed.  Prothorax  short,  parallel;  anterior  angles  marked. 
Elytra  with  five  inner  striae  free  at  base;  submarginal  humeral 
carina  wanting.  Prostemum  with  intercoxal  part  very  narrow 
auterigrly,  sulcate  on  base.     Anterior  tibiee  strongly  4-dentate. 

The  apecies  known  to  me  may  be  diWded  into  sections  thus  : — 

)(7.  eribro^a  Putz. 
C,  hoops,  Blkb. 
C./ortis,  SI. 

li.  Clypeus    with    angles    of    median  part  prominent, 

dentiform O./renchi,  SI. 

Clivina  cribrosa,  Putzeys. 
Aim,  Soc.  Ent.  Belg.  1868,  xi.  p.  20. 

Robuatj  cylindrical,  parallel.  Head  large,  convex,  coarsely 
j)unctate,  eyes  depressed;  prothorax  short,  not  narrowed  anteriorly, 
anterior  angles  marked;  elytra  truncate  on  base,  shoulders  marked, 
nUiit^  J  lot  deep,  punctate,  free  at  base;  anterior  tibi»  4-dentate. 
Blac-k  (or  piceous),  legs  reddish. 

Head  very  convex,  wide  at  base,  sloping  from  vertex  to  anterior 
nfww'gin;  vertex  and  occiput  coarsely  punctate,  the  punctures 
oxt^^ndiiig  to  middle  of  front:  clypeus  short;  median  part  truncate 
(ob«oletuly  emarginate  between  angles),  angles  prominent,  short, 
triJingiilar;    wings   wide,    short,    external   angles   wide,   obtuse, 
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marked;    a  well   marked   sinuosity  between   wings   and   supra- 
antennal  plates,  these  wide,  rounded  externally;  frontal  impressions 
ride,   shallow,    hardly    marked;     facial    sulci    hardly    marked, 
recurved  part   well  marked;     facial   carinse   distant  from   eyes, 
stnught,  carinate;  eyes  not  enclosed  behind.     Prothorax  broader 
than  long  (1*3  x  1*4  mm.),  very  declivous  to  base;  upper  surface, 
excepting  basal  declivity,  densely  and  strongly  rugulose-punctate; 
sides  parallel;  anterior  margin  truncate;  anterior  angles  marked, 
very  lightly  advanced;   posterior  angles  rounded;    median   and 
interior  lines  distinctly  marked;  lateral  basal  impressions  obsolete. 
Eljtra  a  little  wider  than  prothorax  (3-2  x  1*5  mm);  base  trun- 
cate, deeply  and  abruptly  declivous  to  peduncle;    apex  widely 
roanded;  striae  shallow,  strongly  punctate,  entire,  weaker  near 
apex,  seventh  weak,  obsolete  on  apical  curve;   marginal  channel 
shallow  in  middle.     Prosternum  with  intercoxal  part  very  narrow 
anteriorly,  sulcate  on  base;  episterna  overhanging  anteriorly,  very 
finely  striolate  near  lateral  margins.       Anterior  tibiae  wide,  4- 
dentate;  intermediate  tibiae  with  external  spur  distant  from  apex, 
long,  erect,  acute. 
Length  6-6  5,  breadth  1*5  mm. 

Hah. :  West  Australia— King  George's  Sound  (Masters), 
Beverley  (Lea). 

It  greatly  resembles  C.  hoops,  Blkb,,  some  differences  being  its 
smaller  size,  lighter  form,  the  whole  of  the  disc  of  the  prothorax 
strongly  punctate,  and  the  less  strongly  impressed  elytral  striae. 
The  description  given  above  is  founded  on  specimens  sent  to  me 
by  Mr.  Masters;  their  colour  is  coal  black;  a  specimen  sent  by 
Mr.  Lea  is  piceous;  Putzeys  gives  the  colour  as  piceous. 

Kote. — It  is  evident  that  Putzeys'  measurements  are  incorrect; 
the  species  is  rather  a  stoutly  built  little  one,  and,  even  in  the 
moHt  narrow  species  of  Clivina,  such  a  shape  for  the  elytra  as 
"  4J  X  1 J  mm."  would  be  unheard  of. 

Clivika  boops,  Blackburn. 

P.LS.N.S.W.  1889  (2),  iv.  p.  719. 

Very  closely  allied  to  C.  cribrosay  Putz.,  which  it  exactly 
nserahles  as  to  the  head,  shape  of  prothorax,  elytra,  legs,  «fec.;  ff 
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some  apparent  differences  between  them  see  description  of  i 
cribroaa  {ante,  p,  157). 

These  species  require  careful  study  with  large  series  of  fres 
specimens  from  different  localities. 

The  dimensions  of  a  specimen  sent  to  me  by  Mr.  Blackburn  ar 
length  7;  head  1-2  x  14;  proth.  1*6  x  1-75;  el.  4x1-9  mm. 

Hab.  :  South  Australia — Adelaide,  Port  Lincoln  (Blackburn 
Victoria — Melbourne  (Kershaw). 


Clivina  PORTis,  n.sp. 

Robust,  cylindrical.  Head  punctate,  large,  wide  and  conve: 
posteriorly,  declivous  in  front,  facial  sulci  recurved;  prothora: 
broader  than  long,  not  narrowed  anteriorly,  striolate-punctat 
towards  sides;  elytra  with  striae  free  at  base;  prosternum  witl 
intercoxal  part  very  narrow  anteriorly,  sulcate  on  base;  episternj 
hardly  rugulose,  very  finely  transversely  striolate;  anterior  tibia 
4-dentate.     Black. 

Head  large,  finely  punctate  on  base  of  clypeus  and  middle  oi 
front;  vertex  and  occiput  very  convex,  not  punctate;  a.  wid< 
shallow  impression  between  clypeus  and  front:  clypeus  deeply 
declivous  and  rugose  to  median  part,  this  narrow,  strongly  emargi 
nate,  its  angles  not  marked;  wings  small,  anterior  margin  sloping 
roundly  and  very  lightly  backwards  from  median  part;  supra- 
antennal  plates  rounded,  bordered,  divided  from  wings  of 
clypeus  by  a  light  sinuosity,  a  submarginal  ridge  extending 
backwards  from  this  sinuosity;  facial  sulci  lightly  impressed, 
recurved  part  elongate  and  very  distinct ;  facial  carinas 
short,  strong ;  eyes  very  depressed.  Prothorax  transverse 
(1*75  X  1*9  mm.),  widely  convex,  strongly  declivous  to  base, 
smooth  anteriorly,  rugose-punctate  towards  sides  of  disc;  sides 
parallel;  anterior  angles  obtuse,  but  marked;  posterior  angles 
rounded;  basal  curve  short;  border  narrow;  median  line  strongly 
impressed;  anterior  line  very  lightly  impressed.  Elytra  wider 
than  prothorax  (4*2  x  2  2  mm.),  convex,  parallel,  truncate  and 
abrupt  at  base,  widely  rounded  at  apex;   striae  lightly  impressed, 
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entirCj  finely  punctate;  interstices  lightly  convex,  eighth  nayrow 
(not  carinate)  on  apical  curve.  Intermediate  tibiae  wide,  incraasate^ 
about  three  small  projections  above  external  spur. 

Length  7-8,  breadth  2  2  mm. 

Eob. :  N.S.  Wales  (unique,  ih  ReVi  T*  Blaokhum's  Collectdon). 

Thk  Bpecies  is  closely  allied  to  C.  boopa,  Blkb.,  from  which  its 
nioti  conspicuous  differences  are  its  larger  size,  more  depressed 
eves,  and  the  obtuse  anterior  angles  of  the  prothorax. 

Xote, — A  specimen  sent  to  me  for  examinAtSon  by  Mr.  Masters, 
and  ticketed  Tasmania,  only  differs  from  the. above  in  having  thfe 
fine  punctures  of  the  head  spread  over  all  the  posterior  part;  and 
the  strong  puncturation  of  the  prothoi^x  over  nearly  the  whole 
d  the  disc,  the  angles  of  the  median  part  of  the  clypeus  a  little 
m»rked,  and  the  anterior  angles  of  prothorax  more  prominent;  I 
do  not  feel  quite  sure  that  it  is  conspeoific  with  C.  /ortisy  but  am 
unable  to  regard  it  as  distinct. 

Clivina  FRENCH r,  n.sp. 

Parallel,  cylindrical.  Head  large,  facial  sulci,  recurved;  pro- 
tli(»rax  broader  than  long,  not  narrowed  in  front;  elytra  with  five 
inner  striae  free  at  base,  submarginal  humeral  carina  obsolete; 
anterior  tibia;  4r-dentate.  Head,  prothorax,  and  legs  piceous  (four 
posterior  legs  more  lightly  coloured  than  anterior);  elytra  brown. 

Head  large  (1*7  x  18  mm.),  wide  l)ehind  eyea,  convex,  ort  upper 
surface  a  shallow  puncturation,  except  on  posterior  part  of  vertex: 
clyjM*uH  not  divided  from  front;  median  part  truncate,  its  angles 
furming  a  strong  triangular  projection;  wings  about  as  prominent 
towanls  sides  as  the  angles  of  median  part,  defined  posteriorly  by  an 
obli<jue  line,  external  angles  rounded;  lateral  setigerous  punctures 
large,  placed  behind  angles  of  median  part  a  little  in  front  of  the 
line  defining  the  wings  behind;  supra- an  ten  nal  plates  large,  pro- 
jecting decidedly  beyond  wings  of  clypeus;  facial  sulci  not  clearly 
marked,  turning  inwards  in  front,  an  ill-defined  sJiort  impression 
extending  oblicjuely  inwards  and  backwards  from  their  anterior 
part  on  Ohch  side  of  vertex;    facial  carina?  short;   eyes  deeply 
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embedded,  hardly  more  prominent  than  supra-antennal  plates;  sid 
of  head  behind  eyes  finely  and  densely  rugose-punctate;  gu 
hardly  rugulose.  Mandibles  short,  flat.  Mentum  deeply  ai 
obliquely  emarginate;  lobes  rounded  at  apex;  median  tooth  broa 
long,  triangular.  Prothorax  a  little  broader  than  long  (2*1 
2*25  mm.),  not  narrowed  anteriorly,  convex,  transversely  striola 
towards  sides;  anterior  margin  truncate;  anterior  angles  light 
advanced;  posterior  angles  rounded;  basal  curve  short;  bord 
narrow;  median  line  well  marked,  linear;  anterior  line  varial 
(sometimes  well  marked,  sometimes  obsolete);  lateral  has 
impressions  usually  well  marked,  elongate  (reaching  beyoi 
middle  of  prothorax),  rugulose.  Elytra  convex,  a  little  wid 
than  prothorax  (5  x  25  mm.), parallel  on  sides,  truncate  at bai 
widely  rounded  at  apex;  striae  punctate  for  whole  length,  dqo 
lightly  impressed  towards  apex;  interstices  lightly  convex  towar 
base,  eighth  not  carinate  at  base,  distinct  and  wide  (not  carinat 
on  apical  curve.  Prosternum  with  intercoxal  part  attenua 
anteriorly,  transversely  sulcate  on  base;  epistema  minute 
shagreened,  with  fine  wavy  transverse  striolae.  Ventral  segmen 
smooth.  Anterior  femora  short,  wide;  anterior  tibise  4-dentat 
the  upper  tooth  prominent,  triangular;  intermediate  tibiae  wii 
external  spur  long,  acute. 

Length  7  6-9,  breadth  2-2*5  mm. 

Ilab.  :  North  Queensland  (from  Mr.  French);  S.  Australia- 
Lake  Callabonna  (Zietz). 

The  specimen  of   which  the  measurements  are  given  in  tl 
description  is  9  mm.  in  length. 

Coronata    group. 


Size  small.  Head  depressed;  eyes  not  prominent;  clypeus  wit 
five  triangular  projections  along  anterior  margin;  supra-antenuj 
plates  also  triangular  in  front.  Elytra  with  four  inner  striae  fre 
fifth  joining  sixth  at  base.  Prosternum  with  intercoxal  pai 
attenuate  anteriorly.     Anterior  tibiae  4-dentate. 
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Clivina  coronata,  Putzeys. 

Ann.  Soc.  Ent.  Belg.  xvi.  1873,  p.  17. 

Xarrow,  cylindrical.  Clypeus  witli  five  prominent  projections 
in  front;  prothorax  parallel  on  sides;  elytra  parallel  on  sides, 
fifth  stria  joining  sixth  at  base;  prostemum  with  intercoxal  part 
attenuate  anteriorly;  anterior  tibia*  strongly  4-dentate.  Testa- 
ceous, elytra  more  lightly  coloured  than  head  and  prothorax. 

Head  depressed,  lightly  impressed,  finely  punctulate;  frontal 
fovea  nearly  obsolete;  facial  sulci  obsolete,  forming  a  wide  shallow 
depression  on  each  side  of  vertex;  facial  carinae  distant  from  eyes, 
feebly  developed;  supra  antennal  plates  large,  overshadowing  the 
ws  at  Imse,  obtusely  pointed  in  front;  eyes  not  prominent. 
Prothorax  rather  longer  than  broad  (1*25  x  1*2  mm.),  finely 
itriolate  near  sides,  lateral  basal  impressions  elongate.  Elytra 
hardly  wider  than  prothorax  (2*7  mm.  x  1*25  mm.),  punctate- 
itriate;  strit©  entire;  interstices  lightly  convex,  eighth  marked  on 
apical  curve:  submarj^anal  humeral  carina  very  line  and  weakly 
developed.  Prosternum  with  episterna  minutely  shagreened,  not 
transversely  striolate.  Anterior  femora  wide,  with  lower  edge 
nwrnded. 

Length  5  2,  breadth  1  25  mm. 

Hah. :  West  Australia  — King  George's  Sound  (Masters). 

This  species  is  i^eadily  distinguished  by  the  form  of  the  anterior 
mar^n  of  the  head  with  seven  triangular  projections.  I  have 
not  found  any  perceptible  punctures  on  the  sides  of  the  prothorax 
w  mentionetl  by  Putzeys.  I  have  not  been  able  to  observe  the 
l»se  of  the  prosternum  with  accuracy  in  my  specimen,  so  cannot 
wy  if  it  is  transversely  sulcate  or  not. 

Obliquata    group. 

^Jize  moderate  or  small.  Front  punctate,  clypeus  with  angles 
»rf  median  [>art  marked;  facial  sulci  more  or  less  recurved. 
Mandibles  short.  Elytra  with  four  inner  strite  free,  fifth  joining 
with  at  Jjase;  submarginal  humeral  carina  present,  not  strongly 
developetl.  Prostemum  with  intercoxal  part  very  narrow  or 
11 
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attenuate  anteriorly,  sulcate  on  base.     Anterior  tibiae  4-dent^ 
(the  upper  tooth  sometimes  feebly  indicated  or  obsolete). 

TaUe  of  Species. 

I.  Elytra  punctate-striate. 
A.  Uuicolorous. 

B.  Dorsal  surface  depressed. 

C.  Prothorax  as  long  as,  or  longer  than  broad. 

D.  Size  medium,  fourth  stria  of  elytra  out- 
tamed  at  base C.  ohliquala,  Puta 

DD.  Size  small, fourth  stria  of  elytra  not  out- 
turned  at  base    C.  dehilisy  Blkb. 

CC.  Prothorax  broader  then  long  (none  of  the 

elytral  stria?  outtumed  at  base)   C.  riverince,  SI. 

BB.  Form  cylindrical. 

E.  Anterior    tibiae    3- dentate,   interstices  of 

elytra  con  vex C.  cylindrifm^m  i$,  S 

EE.  Anterior  tibioB  4-dentate^  interstices  of 

elytra  depressed C,  ohsoieta,  SI. 

AA.  Bicolorous. 

F.  Elytra  with  ba^al  part  red,  apical  black  ...C  melanopyga,  Po 
FF.  Elytra  reddish  with  a  black  sutural  vitta  C.  dorsalis,  Blkb. 
FFF.  Elytra  entirely  ferruginous  red    C.  bicolor^  SI. 

II.  Elytra  with  striflB  simple  C.  denticollU,  S\, 

The  members  of  this  group  which  I  do  not  know  are  C  toih 
Blkb.,  evidently  coming  near  C.  dehilis;  C.  eremicoJay  Blkb.,  alii 
to  C.  obliquata;  and  C.  adelaidcBy  Blkb. 

Clivina  obliquata,  Putzeys. 

Ann.  Soc.  Ent.  Belg.  1866,  x.  p.  188;  and  1868,  xi.  p.  16. 

Parallel,  rather  depressed.  Head  widely  convex,  eyes  n 
prominent,  front  lightly  punctate;  facial  sulci  recurved;  prothon 
depressed,  parallel,  not  perceptibly  narrowed  anteriorly:  elyt 
parallel,  punctate-striate;   fourth  stria  outtnrned,  but  not  joinii 
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fifth  at  base;  interstices  lightly  convex  on  basal  part  of  disc, 
depressed  posteriorly,  eighth  narrowly  carinate  at  apex;  submargi- 
nal  humeral  carina  short,  feebly  carinate.  Prostemnm  with  inter- 
coxal  part  small,  very  narrow  anteriorly,  sulcate  on  base; 
«»pistema  minutely  shagreened,  the  transverse  striolae  hardly  per- 
ceptible. Anterior  femora  wide,  lower  side  rounded;  tibiae 
4  dentate. 

Head  rather  small;  frontal  impressions  wide,  well  marked; 
oljrpeal  elevation  raised  and  prominent;  clypeus  divided  from 
fivnt  by  a  shallow  punctulate  impression,  depressed  near  anterior 
margin;  median  part  emarginate  truncate,  its  angles  hardly 
»1  danced  beyond  wings,  hardly  marked;  wings  truncate,  external 
angles  marked,  obtuse;  supra-antennal  plates  large,  projecting 
s^tnm^^ly  and  sharply  beyond  wings  of  clypeus,  rounded  and 
mar*iine<l  laterally;  eyes  lightly  convex,  not  prominent,  strongly 
^closierl  l)ehind.  Pro  thorax  rather  longer  than  broad  (175  x  1*7 
BUD-);  sides  widely  and  very  feebly  sinuate  behind  anterior 
Mgles;  anterior  margin  truncate,  anterior  angles  marked,  obtuse. 
Dytra  elongate,  very  little  wider  than  prothorax  (3*8  x  175  mm); 
four  inner  striae  strongly  impressed,  fifth  and  sixth  strongly 
impressed  near  base,  becoming  obsolete  after  anterior  third, 
wtnth  entire,  distinctly  impressed;  posterior  puncture  of  third 
interstice  near  apex. 

liength  7,  breadth  1*75  mm. 

Hah.  :  South  Australia— Port  Lincoln  (Coll.  Castelnau).  (Two 
>*pecimen«  were  sent  to  me  by  Mr.  Masters,  ticketed  South 
Australia.) 

It  appears  probable  that  the  identification  of  C.  obliquata  has 
l»e«»n  rendered  difficult  by  a  certain  vagueness  in  Putzeys'  des- 
cription, e.g.,  when  he  savB  that  C.  obliquata  may  be  distinguished 
at  the  first  glance  by  its  long,  narrow  and  almost  cylindrical 
♦•lytra;  this  probably  should  be  read  as  comparative  to  C. 
mflanopygay  Putz.;  the  only  other  member  of  the  group  in  which 
be  placed  C.  obliquatay  known  to  him,  and  of  which  he  says  the 
elytra  are  elongate,  almost  cylindrical  (though,  being  a  more  than 
Usually  depressed   species,   I    should  not  call   them  so);   again. 
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though  he  places   C.  ohliquata  in  a  group  characterised  bj 
fifth  stria,  not  the  fourth,  reaching  the  eighth  interstice,  he 
in  the  description,  that  the  fourth  unites  more  or  less  disti 
with  the  eighth  at  the  base;  in   C.  obliqnata  it  turns  out  at 
base,  but  does  not  actually  join  the  fifth. 

Clivina  dbbilis,  Blackburn. 

P.L.S.N.S.W.  1889  (2),  iv.  p.  722. 

Black,  legs  testaceous.  Narrow,  elongate,  subdepre 
Clypeus  with  median  part  truncate,  hardly  distinct  from  w 
its  angles  very  weak;  wings  truncate,  external  angles  squj 
obtuse;  supra-antennal  plates  projecting  strongly  beyond  win 
clypeus.  Prothorax  quadrate  (1-2  x  1  1  ram.).  Elytra  pai 
(28  X  1*3^  mm.);  fifth  stria  joining  sixth  at  base,  seventh 
marked  in  all  its  course.  Prosternum  with  intercoxal  part 
narrow  anteriorly,  transversely  sulcate  on  base.  Anterior  i 
narrow,  3-dentate  (only  an  obsolete  trace  of  an  upper  promine 

Length  5,  breadth  1*3  mm. 

Ilab.  :  South  Australia — Adelaide,  Port  Lincoln  (Blackbu 

Closely  allied  to  C.  obliqnata^  Putz.,  from  which  its  small 
will  at  once  distinguish  it.  The  description  above  is  foui 
on  a  specimen  for  which  I  am  indebted  to  Rev.  T.  Blackburi 

A  specimen  brought  from  Lake  Callabonna  (Central  Austr 
by  Mr.  A.  Zietz,  in  1893,  difiFers  slightly,  being  a  little  la 
(5*3  X  14  mm.),  and  having  the  prothorax  with  longer  sides  (1 
curve  short),  (1*4  x  1  2  mm.),  the  disc  punctate  ne^r  the  sides 
angles  of  the  median'  part  of  the  clypeus  more  prominent, 
"  w4ngs  "  more  angulate,  kc.  It  may  be  a  different,  but  clc 
allied  species ;  to  study  it  satisfactorily  several  specimens  w< 
be  necessary. 

Clivina  RiVERiNiE,  n.sp. 

Wide,  parallel,  very  depressed.  Prothorax  quadrate;  el 
punctate-striate,  four  inner  striae  free  at  base;  prosternum  ^ 
intercoxal  part  very  narrow  anteriorly,  transversely  sulcate 
base;  anterior  tibite  3-dentate.     Black,  shining,  legs  piceous. 
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Head  large  (1*4  x  15  mm.),  anterior  part  depressed;  vertex 
wide,  lightly  convex,  more  or  less  punctate:  clypeus  declivous, 
divided  from  front  by  a  wide — usually  punctulate — depression; 
median  part  bordered,  wide,  lightly  emarginate-truncate,  its 
an;rles  projecting  obtusely  beyond  wings;  these  small,  almost 
square,  with  external  angle  obtuse;  supra-antennal  plates  large, 
bi>fdered,  projecting  strongly  and  squarely  beyond  wings  of 
eh-peus,  anterior  angle  obtuse,  but  marked;  facial  sulci  deep, 
recurved  part  obsolete  (sometimes  feebly  indicated);  facial  carinae 
<pong;  eyes  convex,  rather  prominent,  lightly  enclosed  behind. 
Mentum  wide,  deeply  and  obliquely  emarginate;  lobes  widely 
rrjunded  at  apex;  median  tooth  triangular,  acute.  Prothorax 
Jt-pressed,  quadrate  (2  x  2*1  mm.),  widest  behind  middle,  very 
-sbiirtly  declivous  to  base,  a  little  narrowed  anteriorly  (ant.  width 
1  U  mm.);  sides  very  lightly  rounded;  posterior  angles  rounded, 
C'»t  marked;  basal  curve  short;  anterior  margin  truncate;  anterior 
«i;fle8  wide,  obtuse,  a  little  prominent;  border  narrow;  median 
lud  anterior  lines  strongly  impressed;  lateral  basal  impressions 
'ilKolete,  or  very  lightly  marked.  Elytra  depressed,  hardly  wider 
than  prothorax  (45  x  2*2  mm.),  parallel,  widely  rounded  at  apex, 
truncate  at  l)a8e;  striae  punctate,  weaker  towards  apex,  fifth  and 
sixth  obsolete  except  near  base,  seventh  lightly  marked,  not 
ponctate;  eighth  interstice  narrow,  subcarinate  on  apical  curve; 
iBirrler  narrow.  Prostemum  not  protuberant;  epistema  finely 
•*haj{reened,  marked  with  wavy  transverse  lines.  Anterior  femora 
•*hort,  wide;  anterior  tibiae  strongly  3-dentate,  a  small  triangular 
prominence  above  the  upper  tooth. 

Length  7-2-8-6,  breadth  2-2-7  mm. 

//a/>.;  Victoria— Swan  Hill  (C.  French);  N.S.  Wales— Urana 
District  (Sloane — moderately  plentiful  on  the  edges  of  a  large 
marsh  20  miles  N.E.  from  Urana.) 

Allied  to  C.  ohliquata^  Putz.,  which  it  greatly  resembles;  it  is 
a  broader  and  more  depressed  species  (being  the  most  depressed 
Australian  species),  the  prothorax  is  more  transverse,  being 
lirriader  than  long,  and  less  parallel  on  the  sides.  The  sub- 
marginal  humeral  carina  of  the  elytra  is  very  short  and  hardly 
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carinate — it  might  be  described  as  nearly  obsolete.  The  specino" 
((J)  from  which  the  measurements  used  in  the  description  w€ 
taken  was  8*4  mm.  in  length. 

Clivina  cylindripormis,  n  sp. 

Narrow,  cylindrical.  Head  with  recurved  facial  sulci;  p 
thorax  as  long  as  broad,  longitudinally  convex;  elytra  stron< 
punctate-striate,  fourth  stria  free,  lightly  outturned  at  base,  fil 
joining  sixth  at  base;  prosternum  with  intercoxal  part  v< 
narrow  anteriorly;  anterior  tibije  3-dentate.  Head,  prothon 
and  under  surface  of  body  piceous  black;  elytra  piceous  bro 
(piceous  black  near  suture  at  beginning  of  apical  declivity;;  un( 
surface  of  prothorax  piceous  red;  legs  ferruginous. 

Head  convex  (11  x  1*3  mm.);  clypeus  divided  from  front 
a  wide  punctate  impression,  an  elongate  punctate  depression 
middle  of  front  extending  backwards  from  this  impression;  sic 
of  head  punctate  behind  eyes,  the  puncturation  strong  on  ei 
side  above  base  of  facial  carinae;  median  part  of  clypeus  eniar 
nate-truncate,  bordered,  its  angles  widely  obtuse,  hardly  projecti 
beyond  wings;  these  small,  subrotundate  in  front  with  ex  ten 
margin  widely  rounded  (their  margin  extends  in  a  slightly  une\ 
curv^e  from  median  part  to  supra-antennal  plates);  supra-anteni 
plates  large,  explanate  towards  margin,  projecting  strongly  a 
sharply  beyond  wings  of  clypeus,  rounded  on  external  marg 
facial  sulci  strongly  impressed,  a  short  impression  extending  ba^ 
wards  from  their  anterior  part  on  each  side  of  vertex;  fac 
carina?  strong,  elongate;  eyes  convex,  rather  prominent,  ligh 
enclosed  behind;  gulae  lightly  striate  on  anterior  part.  Prothor 
la»vigate,  convex,  as  long  as  broad  (1*8  x  1*8  mm.),  widest  a  lit 
bt'fore  the  posterior  angles,  lightly  narrowed  anteriorly  (ant.  wid 
1  -6  mm.);  sides  very  lightly  rounded;  posterior  angles  not  mark( 
basal  curve  rounded;  anterior  margin  truncate;  anterior  ang 
subprominent,  obtuse;  border  narrow  on  sides;  median  U 
linear,  deep;  anterior  line  obsolete;  lateral  basal  impressions  light 
marked.  Elytra  hardly  wider  than  prothorax  (4  x  1*9  mir 
very  convex,  sides  lightly  rounded;  base  roundly  truncate;  seven 
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Stria  not  interrupted  towards  apex:  interstices  convex,  eighth 
narrow  and  distinct  on  apical  curve;  submarginal  humeral 
carina  short  and  feebly  developed;  lateral  border  narrow.  Pro- 
'^^mom  not  protuberant,  transversely  sulcate  on  base;  epistema 
minutely  shagreened,  not  transversely  striolate.  Anterior  femora 
^hort,  wide;  lower  side  canaliculate,  with  posterior  edge  rounded. 

Length  7,  breadth  1*9  mm. 

Hob. :  Queensland — Gulf  of  Carpentaria  (one  specimen  sent  to 
me  by  Mr.  C.  French). 

Differs  from  C.  obliquata,  Putz.,  in  colour,  facies,  and  the 
Edentate  anterior  tibiae. 

Clivina  obsoleta,  n.sp. 

Narrow,  cylindrical.  Head  wide;  facial  sulci  obsolete;  clypeus 
with  anj^les  of  median  part  projecting  beyond  the  wings;  eyes  not 
prtjminent;  prothorax  about  as  long  as  wide,  very  lightly 
narrowed  anteriorly;  eljtra  parallel,  fifth  stria  joining  sixth  at 
Jase:  prostemum  with  intercoxal  part  attenuate  anteriorly; 
anterior  tibise  strongly  4-dentate.  Ferruginous,  elytra  a  little 
more  lij^htly  coloured  than  head  and  prothorax. 

Head  wide  between  eyes  and  across  occiput;  front  finely,  not 
•lensely,  punctate;  vertex  finely  punctate  on  each  side  behind 
f»inal  carinae;  clypeal  elevation  truncate;  median  part  of  clypeus 
depressed,  defined  on  each  side  by  a  carinate  ridge,  truncate,  its 
angles  projecting  decidedly*  beyond  wings  in  the  form  of  obtuse 
triangular  teeth;  wings  small,  concave,  quadrate,  external  angle 
marked;  supra-antennal  plates  projecting  beyond  and  divided 
from  clypeal  wings  by  a  sharp  sinuosity;  facial  carinte  short, 
weakly  developed;  eyes  convex,  not  prominent,  hardly  at  all 
enclose<l  behind.  Prothorax  convex,  smooth  (except  for  a  few  trans- 
verse 8triol»);  anterior  margin  truncate;  anterior  angles  obtuse, 
fwbly  indicated;  posterior  angles  widely  rounded;  basal  curve 
hhort;  lateral  basal  impressions  short,  lightly  impresstn:!;  median 
line  well  marked;  anterior  line  hardly  marked.  Elytra  long, 
parallel  (3*3  x  1*5 mm.),  truncate  and  strongly  <leclivous  at  base, 
widely  rounded  at  apex,  very  declivous  to  sides  and  apex;  stri» 
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lightly  impressed,  entire,  finely  punctate;  interstices  not  conve 
eighth  narrow  near  apex;  submarginai  humeral  carina  shoi 
narrow,  weak.  Prosternum  with  episterna  minutely  shagreene 
Anterior  femora  wide,  lower  side  rounded;  anterior  tibise  wide 
palmate,  upper  internal  spine  thick,  curved,  incrassate. 

Length  6,  breadth  1*5  mm. 

Hah.  :  Queensland — Cape  York  (unique  in  the  collection  of  tl 
Rev.  T.  Blackburn). 

This  is  an  isolated  species;  in  general  appearance  it  is  rather  li] 
C,  blackhurniy  SL,  but  its  nearest  ally  known  to  me  seems  to 
C.frenchi,  SI.,  which  it  resembles  in  its  widely  palmate  tibi«e; 
C.  frenchi  the  upper  internal  spine  of  the  anterior  tibijB  is  great 
developed,  though  not  so  thick  as  in   (\  obsoleta.     I  have  plac 
it  in  the  ^^Miqibota  group^^  because  it  has  the  elytra  with  the  fif 
stria  joining  the  sixth  at  base,  and  has  a  submarginai  carina 
each  shoulder. 


Clivina  melanopyga,  Putzeys. 

Stett.  Ent.  Zeit.  1866,  xxvii.  p.  41;  Ann.  Soc.  Ent.  Belg. 
1866,  p.  187. 

This  species  is  at  once  distinguished  from  all  other  Australit 
species  by  its  colour,  its  rather  depressed  form,  and  by  having  tl 
four  inner  striae  of  the  elytra  free  at  the  base.  The  following  bri 
note  will  sufficiently  characterise  it. 

Head,  prothorax,  undersurface  and  apical  part  of  elytra  blac 
elytra  reddish  on  more  than  anterior  half;  legs  piceous.  Hea 
including  clypeus,  as  in  G.  obliquata,  Putz.,  prothorax  quadra 
(1-5  X  1*5  mm.):  elytra  depressed  on  disc  (3  x  1*5  nmi),  punctat 
striate;  four  inner  striae  free,  fifth  joining  sixth  at  base;  su 
marginal  humeral  carina  short,  weakly  developed;  prostemu 
with  intercoxal  part  attenuate  anteriorly;  anterior  tibiie  3-dentat 
a  fourth  upper  tooth  feebly  indicated. 

Length  5  6-6 '5,  breadth  l-5-r8mm. 

Hah.  :  N.S.  Wales — Tirana  District  (Sloane — one  specimen 
Victoria — Swan  Hill  (French),  Melbourne  (Kershaw);  Soul 
Australia, 
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Clivina  dorsalis,  Blackburn. 
P-L.S.N.S.W.  1889  (2),  iv.  p.  719. 

Parallel,  lightly  convex.  Black;  elytra  red  with  a  black 
OTtural  stripe  (this  stripe  occupying  only  first  interstice  at  base, 
widening  posteriorly  and  extending  over  three  inner  interstices, 
not  reaching  apex);  anterior  legs  ferruginous,  four  posterior 
testaceous  Front  punctate;  clypeus  with  median  part  lightly 
emarginate-truncate,  its  angles  hardly  marked,  its  wings  small  with 
anterior  margin  truncate,  their  exterior  angles  obtuse  but  marked; 
facial  sulci  recurved.  Prothorax  quadrate  (1*2  x  1*2  mm.), 
evenly  and  Hghtly  convex,  punctulate.  Elytra  a  little  broader 
than  prothorax  (2'5  x  1*35  mm  ),  widely  rounded  at  apex,  evenly 
and  lightly  convex;  striae  strongly  impressed,  entire,  punctate, 
fifth  joining  sixth  at  base.  Prosternum  with  intercoxal  part 
attenuate  anteriorly,  transversely  sulcate  on  base;  episterna 
minutely  shagreened,  obsoletely  transversely  striolate.  Anterior 
tibis  4-dentate,  the  upper  tooth  very  feeble. 
Length  5,  breadth  1  -35  mm. 

Hab.  :  Victoria  (Kershaw);  South  Australia — Adelaide,  Port 
Lincoln  (Blackburn);  West  Australia — King  George's  Sound 
(Masters),  Beverley  (Lea). 

This  species  agrees  with  M.  Putzeys'  original  description  of  C. 
fHturalis  in  every  particular,  except  that  from  the  group  in 
which  he  placed  C.  siUuralis  it  should  have  the  fourth  stria 
/Hning  the  fifth  at  the  base,  but  he  placed  C.  planiceps  in  the 
same  group  as  also  having  the  fourth  stria  joining  the  fifth  at 
the  base,  which  was  incorrect,  and  it  is  impossible  for  me  to  avoid 
a  Hospicion  that  C.  dorsalis^  Blkb.,  =  C  suhiralis,  Putz.  If  so, 
Patieys'  description  is  erroneous,  and  nothing  but  an  inspection 
of  his  type,  or  the  discovery  of  a  species  coloured  like  C.  dorsaHs, 
and  having  the  fourth  and  fifth  strise  of  the  elytra  confluent  at 
the  base,  can  now  settle  the  point.* 


•  See  deacriptions  of  C   stUuralis  and  C.  verticcUis  (pont)  for  further 
rtmukf  on  this  subject. 
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Clivina  bicolor,  n.sp. 

Narrow,  parallel,  subdepresaed.  Head  short,  convex,  fa4 
sulci  recurved,  eyes  not  prominent:  prothorax  longer  than  bro 
parallel  on  sides;  upper  surface  densely  and  strongly  puncti 
elytra  parallel,  finely  punctate-striate;  four  inner  striae  free,  ^ 
joining  sixth  at  base;  interstices  depressed,  eighth  carinate 
apex,  and  shoulders;  anterior  tibiae  4-dentate.  Elytra  ferruginc 
red;  prothorax  and  head  piceous,  under  surface  piceous. 

Head  convex  and  smooth  on  vertex,  a  few  fine  punctures 
anterior  part  of  front:  clypeus  with  median  part  truncate, 
angles  prominent,  triangular;  wings  wide,  subquadrate,  hardly 
advanced  as  angles  of  median  part,  external  angles  strong 
marked,  obtuse  at  summit,  external  margin  straight;  supra-anten: 
plates  large,  projecting  sharply  and  strongly  beyond  wings 
clypeus;  facial  carinae  hardly  marked;  eyes  convex,  not  at 
prominent,  weakly  enclosed  behind.  Prothorax  longer  ti 
broad  (1*2  x  1-1  mm.),  lightly  convex,  lightly  declivous  to  ba 
upper  surface — excepting  basal  declivity  and  anterior  collai 
strongly  punctate;  sides  parallel,  a  little  narrowed  at  anter 
angles;  anterior  margin  truncate;  anterior  angles  marked;  late: 
basal  impressions  lightly  marked,  elongate.  Elytra  very  lit 
wider  than  prothorax  (2  5  x  1*25  mm.);  sides  subparallel  (han 
rounded),  a  little  narrowed  to  base;  shoulders  obtuse,  but  mark 
base  lightly  emarginate  behind  peduncle;  stride  entire.  Ugh 
impressed,  finely  punctate,  seventh  entire;  interstices  depress 
submarginal  humeral  carina  long,  narrow.  Prosternum  w 
intercoxal  part  cordate,  narrow  anteriorly;  episterna  sublaevigi 
(very  minutely  shagreened). 

Length  4*7,  breadth  1*25  mm. 

Hab.  :  West  Australia —King  George's  Sound  (unique,  sent 
Mr.  Masters). 

Allied  to  C.  doraalis,  Blkb.,  from  which  its  colour  and  1 
prothorax  with  the  whole  of  the  disc  punctate  at  once  distingu 
it;  the  angles  of  both  the  median  part  and  the  wings  of  i 
clyi)eus  are  far  more  prominent  than  in  C.  dorsalis 
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Clivina  denticollis,  n.sp. 

Robust,  lightly  convex.  Head  depressed,  traoisversely  impressed 
posteriorly,  eyes  very  large  and  convex;  prothorax  subquadrate; 
posterior  angles  marked,  shortly  dentate:  elytra  parallel,  simply 
striate;  four  inner  striae  free  at  base;  a  well  marked  striole  at 
Use  of  first  interstice;  submarginal  humeral  carina  wanting: 
prostemum  with  intercoxal  part  canaliculate,  wide  anteriorly, 
transversely  sulcate  on  base;  episterna  very  finely  transversely 
-striolat^,  not  overhanging  in  front;  lateral  cavities  of  peduncle 
punctulate:  anterior  tibise  strongly  3-dentate;  intermediate  tibite 
ftot  wide,  external  spur  stout,  acute,  very  near  apex.  Ferruginous, 
eyes  black. 

Head  depressed,  widely  impressed  across  occiput;  front  de- 
[•re«sed,  rugulose;  frontal  impressions  very  shallow;  facial  sulci 
vide,  shallow,  nearly  obsolete;  vertex  smooth,  minutely  punctu- 
late; facial  carinse  wide,  short,  lightly  raised:  clypeus  with  median 
part  truncate,  its  angles  small,  obtuse,  very  lightly  advanced; 
*in|fs  small,  concave  (less  advanced  than  median  part),  external 
Mgles  rounded;  suprarantennal  plates  rather  depressed,  rounded 
externally,  a  strong  sinuosity  dividing  them  from  clypeus  wings; 
fves  very  large,  convex,  prominent,  projecting  far  beyond  supra- 
*nt«nnal  plates;  guise  smoother  than  usual,  lightly  punctate  near 
**yes.  Labial  palpi  stout,  terminal  joint  stout,  subfusiform  (obtuse 
at  apex).  Prothorax  broader  than  long  (1*3  x  1*4  mm.),  lightly 
wmI  evenly  convex;  disc  covered  with  fine  transverse  striohe; 
interior  margin  truncate,  vertical  at  sides  of  neck;  anterior 
*ngleji  obtuse;  sides  evenly  rounded;  posterior  angles  marked 
^'y  a  short  but  decided  dentiform  projection;  basal  curve  short; 
'•order  narrow,  lightly  reflexed  on  sides,  very  fine  (not  retlexed)  on 
Mdesof  l)asal  curve;  median  and  anterior  lines  strongly  impressed; 
lateral  \)asa\  impressions  wanting.  Elytra  much  wider  than 
pmthorax  (3  3  x  1*8  mm.),  lightly  rounded  on  sides,  widely 
rtmnded  at  apex;  base  truncate;  stria*  simple,  entire,  lightly 
impressed,  fifth  joining  sixth  at  base,  seventh  entire;  interstit 
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depressed,  eighth  hardly  carinate  on  apical  curve.  Anteric 
femora  not  channelled  below,  lower  side  not  dilatate  or  rounded 

Lengtlf  6,  breadth  1  -8  mm. 

Hab,  :  West  Australia— N.  W.  Coast  (?);  (sent  to  me  by  Mr.  ( 
French). 

A  remarkable  and  isolated  species,  not  nearly  allied  to  an 
other  Australian  species.  In  facies  it  resembles  C.  pectoraH 
Putz.;  its  head  is  much  like  that  of  C.  bomllce,  Blkb.,  but  th 
eyes  are  larger;  the  form  of  the  clypeus  is  like  that  of  the  specie 
of  the  "  obliquata  yro\ip  ";  the  intercoxal  part  of  the  prosternui 
is  as  wide  as  in  typical  members  of  the  **  ausiralasice  group. 
Although  I  have  placed  it  in  the  ^'obliquata  group,^^  it  might  we 
be  regarded  as  the  type  of  a  new  group,  of  which  the  charactei 
w  ould  be  those  of  the  preliminary  paragraph  of  the  descriptio 
above. 

Planicepa    group. 

Size  large.     Mandibles  long,  decusvsating.    Clypeus  with  media 

part  truncate;  wings  wide,  truncate,  sharply  advanced.     Labrui 

truncate,  5-setose.     Labial  palpi  with  penultimate  joint  slende: 

longer  than  terminal.     Elytra  with  four  inner  striae  free  at  bas4 

fifth  joining  sixth;  submarginal  humeral  carina  present.     Proste 

num  with   intercoxal  part  very  wide  anteriorly,  non-sulcate    o 

base. 

'Fable  of  species, 

A.  Anterior  tibiae  3-dentate  G,  planiceps^  Vxxtz. 

AA.  Anterior  tibiae  4-dentate    

B.  Head  rngulose ••• C.  quadmtifronji,  S 

BB.  Head  smooth C  Carpentaria,  SI. 

C.  crassicolliSf  Putz.,  allied  to  C.  planiceptfy  is  unknown  to  me 


Clivina  planiceps,  Putzeys. 

Mem.  Li^ge,  1863,  xviii.  p.  42;  Ceratogloaaa  ruyiceps,  Macl 
Irans.  Ent.  Soc.  N.S.  W.  1863,  i.  p.  72;  Scolyptus  planiceps,  Putz 
Ann.  Soc.  Ent.  Belg.  1866,  x.  p.  24. 
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A  well-known  species,  which  may  be  distinguished  by  the 
following  note : — 

Cylindrical.  Black,  under  surface  piceous,  legs  reddish  or 
reddish  piceous.  Head  large  (2-3  x  2*3  mm.),  depressed,  rugu- 
Kwe;  clypeus  with  wings  strongly  and  obliquely  advanced  beyond 
the  truncate  median  part.  Pro  thorax  longer  than  broad  (3*5  x  3-3 
mm.),  lightly  narrowed  anteriorly  (ant.  width  3  mm.).  Elytra 
parallel  (76  x  35  mm.),  crenulate-striate;  four  inner  striae  free 
at  Wse,  fourth  a  little  outtumed  at  base,  fifth  joining  sixth 
at  l>ase;  eighth  interstice  distinct  on  apical  curve;  a  submarginal 
carina  at  shoulders.     Anterior  tibife  3-dentate. 

Length  12-5-16-5,  breadth  3-4  mm. 

Hab. :  N.S.  Wales — Murray  and  Murrumbidgee  Rivers. 

M.  Putzeys  in  his  "Postscriptum"  places  this  species  in  a  group 
characterised  by  having  the  fourth  and  fifth  stria?  confluent  at 
basse;  he  makes  no  reference  to  this  feature  in  his  description, 
nor  does  he  remark  on  it  in  Stett.  Ent.  Zeit.,  nor  in  his  "  Revision 
iTtn<^rale,"  where  he  merely  puts  it  in  Scofyptus,  and  places 
Cerafoy/ossvs  nigicepSy  Macl.,  as  a  synonym  without  comment. 
Rarely  the  fourth  interstice  does  turn  outwards  at  the  base,  and 
actually  join  the  fifth;  one  such  example  is  in  my  collection  from 
Malwala  on  the  Murray,  where  this  species  is  very  common. 

Clivina  crassicollis,  Putzeys. 

ScolyptuB  croBaicolUs,  Putz.,  Ann.  Soc.  Ent.  Belg.  1866,  x.  p.  25. 

The  following  is  a  translation  of  Putzeys'  whole  description 
(tic)  of  this  species  : — 

Larger  than  C  planicepti;  its  elytra  are  proportionately  more 
elongate;  the  prothorax  is  very  noticeably  more  convex,  more 
declivous  particularly  towards  the  anterior  angles;  the  anterior 
margin  is  less  emarginate. 

Length  18,  el.  9,  breadth  4  mm. 

New  South  Wales — two  specimens. 

The  above  is  an  example  of  the  uselessness  of  some  of  M. 
INitzeys'  descriptions;  it  might  l>e  founded  on  the  large  specimen? 
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from  the  Gulf  of  Carpentaria  mentioned  below  under  C  qttadr 
tifrotis^  SI.;  but,  if  so,  the  description  does  not  aid  one  in  detc 
mining  it,  besides  the  inference  is  that  the  anterior  tibiae  a 
3-dentate  as  in  0.  planiceps. 

Clivina  quadratifrons,  n.sp. 

Robust,  parallel,  cylindrical.     Head  flat,  rugulose;    prothon 
about  as  long  as  broad;  elytra  with  fifth  stria  joining  sixth 
base,  eighth  interstice  distinctly  marked  on  apical  curve,  a  we 
developed    submarginal   carina   at   shoulders;    anterior   tibite 
dentate.      Black,  under  surface  piceous,    anterior  legs    redd  is 
piceous,  four  posterior  legs  and  antennae  testaceous  brown. 

Head  quadrate  (2  x  2*1  mm.),  flat,  rugulose:  clypeus  n< 
divided  from  front;  median  part  truncate;  wings  divided  fro: 
supra-antennal  plates  by  a  light  linear  impression,  lightly  ar 
obliquely  advanced  beyond  median  part,  wide,  truncate,  exterru 
angle  marked,  rounded;  supra-antennal  plates  depressed,  declivoi 
Ijefore  eyes,  divided  from  clypeal  wing  by  a  light  sinuosit 
external  margin  sinuate;  facial  sulci  lost  in  facial  rugulosit; 
facial  carina?  distant  from  eyes,  feebly  developed;  eyes  conve: 
prominent;  orbits  narrow,  abruptly  truncate  behind  eyes.  Mai 
dibles  wide  at  base,  decussating.  Mentum  concave;  lobes  rounde 
at  apex,  lightly  longitudinally  striate;  median  tooth  large,  rounde 
at  apex.  Prothorax  of  almost  equal  length  and  breadt 
(3-6  X  3-5  mm.),  parallel  on  sides,  very  little  narrowed  to  apei 
convex,  roundly  declivous  to  base;  anterior  margin  truncate 
anterior  angles  obtuse;  posterior  angles  not  marked;  border  wid 
and  explanate  near  anterior  angles,  narrow  backwards,  not  intei 
rupted  at  posterior  angles;  median  and  anterior  lines  well  markec 
lateral  basal  impressions  short,  shallow,  subfoveiform.  Elytr 
parallel,  cylindrical  (8*5  x  4  mm.),  truncate  on  base;  striae  entire 
lightly  crenulate,  deeply  impressed,  becoming  shallow  toward 
apex,  first  outturned  to  join  second  at  Imse,  fourth  free  at  base 
interstices  lightly  convex,  eighth  forming  a  narrow  carina  oi 
apical  curve;  border  narrow.  Prosternum  protuberant;  intei 
coxal   part  very  wide   in  front,  widely  and    lightly  channelled 
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abrupt  and  non-sulcate  on  base;  epistema  covered  with  fine  wavy 
transverse  strue.  Ventral  segments  smooth.  Anterior  femora 
ihort,  wide,  compressed,  lightly  channelled  below,  posterior  margin 
of  lower  side  wide  in  middle;  tibiae  wide,  palmate,  external  teeth 
strong  and  close  together;  intermediate  tibiae  wide,  incrassate, 
eitemal  edge  arcuate  above  subapical  spur,  this  strong,  acute. 

Length  13-5-16,  breadth  3-3-4-2mm. 

Hah. :  New  South  Wales — Urana  District  (Sloane);  Victoria 
-Mildura  (French). 

Xote.  — Two  specimens  have  been  sent  to  me  by  Mr.  C.  French 
is  coming  from  near  Burketown  on  the  Gulf  of  Carpentaria, 
irhich,  though  appearing  at  first  sight  to  be  a  different  species 
frum  C  qnadratijrons,  yet,  on  a  close  examination,  reveal  no 
diferences  that  I  can  see,  except  their  larger  size.  I  regard  them 
A"*  merely  the  northern  form  of  a  widely  distributed  species 
'dimensions,  head  2*8  x  2*8  mm.,  prothorax  4*5  x  4*3  mm.,  elytra 
10  X  4*6  mm.).  It  is  possible  this  may  be  C.  crassicolHs,  Putz., 
Uit  it  is  not  to  my  eye  a  more  elongate  and  convex  species  than 
'\  ptanic^ps;  besides  Putzeys'  brief  note  (not  a  description)  on 
C.  crassicollia  seems  to  infer  only  3-dentate  anterior  tibiae  for 
tiiat  species. 

C.  qiiadralifrons  is  closely  allied  to  C.  planiceps,  which  it 
rwembles  in  size  and  appearance;  but  decided  differences  to  which 
attention  may  be  directed  are  the  shorter  and  more  parallel 
prothorax,  the  clypeus  with  the  wings  less  advanced  beyond  the 
nwdian  part,  and  the  4-dentate  anterior  tibiie. 

ClIVINA   CARPENTARIA,  n.sp. 

Narrow,  cylindrical.  Head  not  rugulose;  prothorax  longer 
than  broad:  elytra  with  stria?  entire,  fifth  joming  sixth  at  base; 
interstices  convex,  eighth  not  visible  on  apical  curve;  ventral 
«1(ment«  rugulose  laterally;  anterior  tibi«e  4-dentate.  Black, 
•shining;  legs  piceous  brown. 

Head  smooth,  large,  depressed  (1-6x2  mm.);  a  shallow  trans- 
verse line  dividing  clypeus  from  front,  and  a  strong  sulcus  dividing 
clypeal   wings    from   supra-antennal   plates ;    clypeal    elevation 
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well  defined,  almost  semicircular:  clypeus  with  median 
truncate;  wings  lightly  and  abruptly  advanced  beyond  me 
part,  wide,  flat,  truncate,  rounded  at  external  angles  and  later 
supra-antennal  plates  depressed,  declivous  externally,  lig 
rounded,  narrowly  margined;  facial  sulci  short;  supra-orl 
setae  placed  near  each  eye  in  a  short  depression,  upper  ed^ 
this  depression  forming  a  thick  round  carina,  lower  edge  fon 
a  narrow  carina;  eyes  globose,  very  prominent,  projecting  stro: 
from  sides  of  head.  Mandibles  large,  wide  at  base,  decussal 
Mentum  deeply  and  obliquely  emarginate;  median  tooth  v 
short;  lobes  strongly  striolate,  rounded  at  apex.  Proth< 
Isevigate,  longer  than  broad  (2*8  x  2-5  mm.),  widest  a  littl 
front  of  posterior  angles,  a  little  narrowed  anteriorly  (ant.  w 
2*25  mm.);  sides  lightly  and  widely  sinuate;  posterior  an 
rounded;  anterior  margin  truncate;  anterior  angles  obtuse;  Ix) 
reflexed  on  sides;  median  and  anterior  lines  strongly  impres 
lateral  basal  impressions  wanting.  Elytra  cylindrical,  para 
hardly  wider  than  prothorax  (5*7  x  2  6  mm.);  base  widely 
very  lightly  emarginate;  shoulders  obtuse;  apex  strongly  decliv 
striaj  strongly  impressed,  crenulate;  interstices  convex,  sevt 
and  eighth  uniting  and  forming  a  short  carina  at  base;  lat 
lx)nler  narrowly  reflexed.  Prosternum  protuberant;  interc( 
part  wide  anteriorly,  not  transversely  sulcate  on  base;  epistc 
finely  rugulose  and  transversely  striolate.  Ventral  segm* 
smooth  in  middle,  first  and  second  strongly  and  closely  long 
dinally  striolate,  third  striolate-punctate,  fourth,  fifth  and  si 
rugulose-punctate  at  sides.  Anterior  femora  short,  wide,  ligl 
channelled  below,  posterior  margin  of  lower  side  wide;  ant-e 
tibije  wide,  palmate,  three  external  teeth  very  strong  and  c 
together. 

Length  11,  breadth  2*5  mm. 

I/fib.  :  Queensland — Gulf  of  Carpentaria  (sent  to  me  by 
C.  French). 

Grandiceps    group. 

Size    large.      Head    large;    clypeus   with    median    pjirt    w 
rounded,  a  light  wide  sinuosity  dividing  it   on   each  side  f 
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"wings;  these  very  wide,  rounded,  hardly  more  advanced  than 
centre  of  median  part.  Mandibles  long,  decussating,  wide  at 
liaae.  Labrum  5-setose.  Palpi  filiform;  labial  with  penultimate 
JMnt  slender,  longer  than  terminal.  Prothorax  transverse; 
border  not  reaching  base  on  sides  of  basal  curve;  anterior  mar- 
ginal puncture  very  near  anterior  angle.  Elytra  with  four  striae 
free  at  base;  submarginal  humeral  carina  short,  feebly  developed. 
Prmtemum  with  intercoxal  part  greatly  narrowed  (not  attenuate) 
anteriorly.     Anterior  tibiae  4-dentate. 

Clivina  grandiceps,  n.sp. 

Comparatively  short.  Head  large,  smooth,  vertex  convex; 
prothorax  short,  lateral  border  not  attaining  base;  anterior  tibiae 
4-d#*ntate  Black,  shining;  legs  light  piceous  brown;  palpi 
picefms. 

Head  large,  transverse  (2*4  x  2*9  mm.);  vertex  convex,  laevigate: 
fiT{»eus  shghtly  rugulose,  divided  from  front  by  a  straight  trans- 
n^rse  impression  (this  impression  hardly  distinct  in  middle); 
interior  margin  sinuate;  median  part  lightly  rounded  in  middle; 
win^!*  large,  wide,  divided  from  median  part  by  a  light  sinuosity, 
widely  rounded  in  front  and  laterally,  a  little  more  prominent 
than  median  part,  lateral  setje  placed  in  a  sharply  defined  fovei- 
form  puncture  about  middle  of  each  wing;  supra-antennal  plates 
«Dall,  convex,  divided  from  clypeal  wings  by  a  light  sinuosity, 
roundly  protuberant  and  margined  laterally;  facial  sulci  lightly 
impressed,  two  supra-orbital  setae  on  each  side  placed  a  consider- 
able distance  from  eye  in  a  deep  groove,  the  lower  as  well  as  the 
Qpper  edge  of  this  groove  carinate;  eyes  convex,  projecting  beyond 
lupr^-antennal  plates;  orbits  enclosing  eyes  lightly  behind,  sloping 
obli(|uely  to  neck.  Mandibles  large,  wide  at  base,  decussating. 
Ltbmm  large;  anterior  margin  subrotundate  (lightly  truncate  in 
middle),  S-setose.  Mentum  lightly  and  squarely  emarginate;  median 
tooth  short,  widely  triangular;  lol>es  rugulose,  wide,  obliquely 
truncate  to  apex  on  external  side.  Palpi  filiform.  Antenn;^ 
ioog,  slender,  not  incrassate,  first  joint  long  (about  as  long  as  two 
wcoeeding  ones).  Prothorax  short,  transverse  (2-2x2-9  mm.), 
12 
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widest  just  behind  anterior  angles,  convex,  slightly  depressed 
each  side  of  median  line,  abruptly  declivous  to  base;  sides  para 
anterior  margin  emarginate  in  middle;  anterior  angles  obt 
explanate;  posterior  angles  wide,  but  marked;  basal  curve  sli 
lateral  border  wide  and  reflexed  on  sides,  interrupted  and  uptui 
at  posterior  angles  just  before  posterior  marginal  puncture,  tl 
and  indistinct  on  anterior  part  of  basal  curve,  obsolete  on  poste 
part  and  not  reaching  base;  border  strongly  reflexed  and  marg 
channel  wide  on  base;  median  and  anterior  lines  strongly 
pressed;  lateral  marginal  punctures  large,  anterior  placed  i 
anterior  angle  on  the  explanate  border.  Elytra  convex,  '^ 
little  wider  than  prothorax  (5*7  x  3*1  mm.  >,  hardly  narrowet 
base,  wide  at  apex;  sides  lightly  rounded;  base  truncate;  should 
rounded;  striaD  entire,  crenulate,  strongly  impressed,  weaker 
apical  declivity,  fifth  joining  sixth  at  base,  seventh  obsolete 
apical  curve;  interstices  convex,  eighth  obsolete  towards  aj 
submarginal  humeral  carina  short,  thick;  lateral  border  w 
reflexed.  Prosternum  with  intercoxal  part  lightly  concj 
narrow  (not  attenuate)  anteriorly,  base  abrupt,  not  transver 
sulcate;  episterna  overhanging  in  front,  transversely  rugul* 
striate.  Ventral  segments  smooth,  excepting  two  basal  o 
lightly  longitudinally  striolate.  Anterior  femora  light,  lower  s 
straight;  anterior  tibia?  4-dentate,  apex  strongly  outturt 
external  teeth  wide  apart,  strong,  triangular;  external  spur 
intermediate  tibiae  fine,  acute. 

Length  10-5,  breadth  3  1  ram. 

Uab.  :  Queensland — Gulf  of  Carpentaria  (one  specimen,  gi^ 
to  me  by  Mr.  C.  French). 


Punctaticeps    group. 

Size  small.  Facial  sulci  not  recurved;  clypeus  with  medi 
part  emarginate,  its  angles  more  or  less  marked.  Elytra  w 
fourth  and  fifth  striae  confluent  at  base,  seventh  not  interrupt 
at  beginning  of  apical  curve;  submarginal  humeral  carina  w 
marked;    a  distinct  elongate   striole  at  base  of  first  intersti 
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ProsterDum  with  intercoxal  part  attenuate  anteriorly,  sulcate  on 
base  Anterior  femora  with  posterior  margin  of  lower  side 
strongly  dilatate  in  middle,  tibise  4-dentate. 

Tdbie  of  species. 

_  ,.    ,  .    ,  ,  ,  ,       ,        ,      V  C  punctaticeps,  Putz. 

A.  Formcylindncal.prothorax  longer  than  broad...  J  ^  . ..        ^ 

AA.  Form   snbdeprefised,   prot borax    broader   tban 

long C  lobipes,  SI. 

Clivina  punctaticeps,  Putzeys. 

Ann,  Soc.  Ent.  Belg.  1868,  xi.  p.  18. 

Closely  allied  to  C.  tumidipes,  SI.,  of  which  it  seems  the 
Dorthem  form,  and  from  which  it  only  appears  to  differ  by  its 
fcrmginous  colour;  prothorax  proportionately  wider;  elytra  a  little 
i»re  deeply  striate,  the  interstices  more  convex.  The  legs  are 
limilar  in  all  respects. 

I  offer  the  following  brief  diagnosis  founded  on  a  specimen  sent 
to  me  for  examination  by  the  Rev.  Thos.  Blackburn  : — 

Dongate,  cylindrical.  Head  moderate;  front  punctulate; 
'wtex  coarsely  punctulate  in  middle  and  posteriorly  from  side  to 
nde:  clypeus  with  median  part  projecting  strongly  beyond  wings, 
lightly  emarginate,  its  angles  prominent,  triangular;  wings  small, 
rtjunded,  strongly  divided  from  median  part  and  lightly  from 
«pra-antennal  plates.  Prothorax  a  little  longer  than  broad 
1 16  X  1*5  mm.),  a  little  narrowed  anteriorly  (ant.  width  1*3  mm.). 
El}*tra  oval  (3*5  x  1*75  nam.),  strongly  punctate-striate;  fourth 
<ria  joining  fifth  at  base;  a  distinct  striole  at  base  of  first  inter- 
^ice;  the  interstices  convex,  eighth  well  defined  for  whole  length, 
carinate  at  base.  Prostemum  with  intercoxal  part  attenuate 
»nt<»riorly.  Anterior  femora  thick,  strongly  and  roundly  dilatate 
»«i  middle  of  lower  side;  anterior  tibia?  4-dentate. 

Length  5  5-6,  breadth  1-7-1 -75  mm. 

l/ab.  :  Queensland— Cape  York  ;  Rockhampton  (Coll.  Black- 
''Urn;  Macleay  Museum). 
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ClIVINA   TUMIDIPE8,  n.Sp. 

P.L.S.N.S.W.  1889  (2),  iv.  p.  720. 

Elongate,  parallel.  Head  punctulate  anteriorly,  eyes  promi] 
prothorax  longer  than  broad,  convex :  elytra  parallel,  cor 
punctate-striate;  fourth  and  fifth  striae  confluent  at  base;  a  s 
distinct  submarginal  carina  at  shoulder;  an  elongate  fine  st 
at  base  of  first  interstice;  anterior  femora  with  posterior  mfi 
of  lower  side  strongly  and  roundly  dilatate,  anterior  tibi 
dentate.  Black,  shining;  under  surface  piceous;  anterior 
piceous  brown;  four  posterior  legs,  antennae  and  palpi  red 
testaceous. 

Head  moderate;  front  closely  and  finely  punctate;  ve 
smooth  (sometimes  some  fine  punctures  near  posterior  extrei 
of  each  facial  carina):  clypeus  not  divided  from  front;  me 
part  deeply  and  rather  angularly  emarginate,  its  ar 
obtuse,  very  lightly  advanced  beyond  and  hardly  divided  i 
wings;  these  small,  hardly  divided  laterally  from  supra-ante 
plates;  lateral  setae  of  clypeus  placed  in  a  rugose  depressioi 
base  of  each  wing;  supra-antennal  plates  small,  depressed; 
globose,  prominent,  lightly  enclosed  behind;  orbits  abrupt  heh 
Prothorax  smooth  (sometimes  a  few  transverse  wrinkles  on  d 
longer  than  broad  (1*7  x  1*5  mm.),  widest  near  posterior  an^ 
very  little  narrowed  anteriorly  (ant.  width  1*4  mm.);  sides  lig 
subsinuate  behind  anterior  marginal  punctures,  decidedly  narro 
from  these  to  anterior  angles;  anterior  margin  truncate;  anti 
angles  projecting  very  slightly:  lateral  basal  impressions  obso 
Elytra  narrow,  parallel,  hardly  wider  than  prothorax  (4  x  1*7  n 
base  truncate;  striae  entire,  narrow,  lighter  towards  apex,  clc 
punctate,  seventh  strongly  marked  in  all  its  course;  intersi 
lightly  convex,  eighth  well  developed  on  apical  curve.  Prosten 
with  intcrcoxal  part  attenuate  anteriorly,  transversely  sidcat 
base;  episterna  overhanging  greatly  anteriorly,  shagreened,  tr 
versely  striolate.  Ventral  segments  minutely  shagreened  ui 
a  strong  lens.  Anterior  femora  short,  wide,  compressed;  ant< 
tibiae  with  two   strong   external   teeth   and  a  short   triang 


BY  THOMAS  G.   SLOANS.  181 

prominence  above  apical  projection;  anterior  trochanters  projecting 
KghUy  and  obtusely  beyond  base  of  femora. 

Length  5-6-7,  breadth  l'3-l-7  nun. 

Hab.:  N.8.  Wales — Junee  District,  Urana  District  (Sloane); 
Victoria — Swan  Hill  (French);  South  Australia — Adelaide  (Black- 
bum). 

This  species  must  be  very  closely  allied  to  C.  emarginaia,  Putz., 
but  endently  diflFers  in  colour.  I  took  it  plentifully  twenty  miles 
Borth-east  from  the  town  of  Urana  on  the  margins  of  tanks  dug 
to  water  sheep  (the  only  permanent  water),  in  the  months  of 
December  and  January;  as  many  as  32  specimens  were  washed 
out  of  part  of  the  muddy  margin  of  one  tank  in  less  than  half  an 
boor. 

Clivina  emarginata,  Putzeys. 

Ann.  Soc.  Ent.  Belg.  1868,  xi.  p.  15. 

"  Nigra  nitida,  ore,  ant^nnis,  pedibus,  elytrorum  basi  apiceque 
ntemis  testaceis.  Clypeus  emarginatus,  alis  subaequalis.  Vertex 
antice  profunde  et  dense  punctatus.  Prothorax  subquadratus,^ 
l*vis.  Elytra  cylindrica,  basi  intus  oblique  truncata,  humeris 
witundatis.  Femora  antica  extus  in  medio  inferiore  dilatata. 
Lmg.  5|,  El.  4,  Lat.  IJ  mill."* 

M.  Putzeys  supplemented  this  diagnosis  by  remarks  which  I 
translate  as  follows  : — 

This  species  forms  a  link  between  the  twenty-seventh  group 
in  which  the  rounded  wings  of  the  epistoma  extend  considerably 
^**yond  the  epistoma  itself  and  the  twenty-eighth,  f  in  which  the 


*  It  i«  evident  there  is  an  error  in  these  measurumeDts;  the  length  given 
for  the  elytra  is  certainly  too  great. 

t  By  twenty -seveotb  and  twenty -eighth  groups  M.  Putzeys  appears  to 
Urc  meant,  ou  this  occasion,  the  groups  of  which  C.  nydoayloidesy  Putz., 
for  which  he  formed  a  new  twenty-seventh  group  in  place  of  his  old 
t»«»ty -seventh, C.  pj'ocera  being  transferred  to  Scolyptufiy  and  C.  heterogenay 
Hote.,  are  respectively  the  types;  but  as  on  the  following  page  he  refers  C. 
^*i*roff*na  to  a  thirtieth  group  it  is  apparent  that  twenty-eighth  is  a  mistake. 
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epistopia,  more  or  less   emarginate,  has  its   angles   prominent, 
extending  beyond  the  wings,  which  are  usually  angular. 

In  C.  emarginaia  the  epistoma  is  deeply  emarginate;  its  angles 
are  not  more  advanced  than  the  wings,  from  which  it  appears  t<: 
be  separated  by  a  depression  which  there  is  between  them.  Tht 
anterior  elevation,  broad,  though  but  little  raised,  is  stronglj 
punctate  the  same  as  all  the  anterior  part  of  the  head;  tht 
puncturation  almost  disappears  on  the  vertex,  which  is  very 
convex  and  the  fovea  of  which  is  shallow.  The  prothorax  is 
almost  square,  just  a  little  longer  than  broad;  the  sides  are 
lightly  narrowed  at  the  anterior  third,  but  then  regain  their 
width  up  to  the  anterior  angles,  which  are  obtuse  and  declivous. 
The  surface  is  smooth,  the  median  line  is  very  deep  from  the  base 
to  the  anterior  line;  one  can  hardly  distinguish  a  feeble  trace  of 
the  two  lateral  foveetj.  The  elytra  are  cylindrical,  obliquely 
truncate,  internally  at  the  base;  the  shoulders  are  rounded;  the 
striae  become  hardly  distinct  towards  the  apex;  they  are  strongly 
punctate.  The  anterior  femora  are  thick,  their  lower  surface  is 
dilatate  externally  so  as  to  form  a  rounded  prominence,  but  the 
trochanter  projecting  at  the  apex  makes  a  prominent  angle. 

Australia.     One  specimen  (Coll.  Casteln.) 

In  facies  C.  emarginaia  must  resemble  C.  tumidipes,  SI., 
but  it  is  differently  coloured.  The  clypeus  may  resemble  that  of 
C.  lohipes,  SI.,  but  seems  as  if  it  should  be  not  unlike  C.  hovilla; 
Blkb.  I  should  expect  the  tibiae  to  be  4-denta.te,  and  the 
prosternum  with  the  intercoxal  part  narrow.  Its  colour  should 
render  its  recognition  easy.  I  have  associated  it  with  C.  adelaid(r 
on  account  of  the  form  of  the  anterior  femora. 


Clivina  lobipes,  n.sp. 

Robust,  parallel,  subdepressed.  Head  short,  wide,  finely 
rugulose-punctate;  prothorax  subquadrate,  punctate  on  disc; 
elytra  punctate-striate,  fourth  stria  joining  fifth  at  base;  proster- 
num with  intercoxal  part  attenuate,  transversely  sulcate  on  base, 
episterna   strongly   rugose   and    transversely  striolate;   anterior 
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femora  lobate,  tibiae  strongly  4-dentate.     Reddish  piceous;  elytra 

%hter  coloured  than  head  and  prothorax,  with  a  dark  piceous 

spot  on  posterior  part  of  disc. 
Head  wide,   depressed;  front   and   clypeal   elevation    closely 

nigulose-punctate;  a  round  fovea  in  middle  behind  punctate  part; 
vertex  wide,  smooth;  frontal  impressions  wide,  shallow;  facial 
AuJci  lightly  impressed;  clypeal  elevation  hardly  raised:  clypeus 
not  divided  from  front;  median  part  deeply  eraarginate,  defined 
un  each  side  by  a  slight  ridge,  not  angulate  laterally;  wings  small, 
not  divided  from  median  part,  sloping  roundly  backwards  to  and 
dinded  from  supra-antennal  plates  by  a  faint  wide  sinuosity;  eyes 
poHninent,  hemispherical,  lightly  enclosed  behind.  Prothorax 
Mbquadrate  (1*5  x  1-55  mm.),  lightly  convex,  coarsely  punctate 
-xcept  on  anterior  part  of  disc  and  near  sides;  anterior  margin 
truncate,  angles  obtuse,  but  marked;  sides  parallel,  lightly  and 
TJdely  emarginate;  posterior  angles  marked;  basal  curve  sloping 
'hirply  to  base  on  each  side;  median  line  deeply,  anterior  line 
lightly  impressed.  Elytra  very  little  wider  than  prothorax 
(3-2  X  16  mm.),  convex — not  cylindrical, — parallel  on  sides; 
base  truncate;  shoulders  rounded,  with  border  prominent;  striae 
entire,  seventh  not  interrupted  at  beginning  of  apical  curve; 
interstices  lightly  convex,  eighth  finally  carinate  at  base,  narrow 
wid  lightly  carinate  near  apex.  Anterior  femora  with  lower  side 
ft)rming  a  wide  round  protuberance;  external  spur  of  intermediate 
tibi»  long,  acute. 

Length  6*3,  breadth  1*6  mm. 

Hah, :  Queensland — King's  Plains  Station  (28  miles  S. W.  from 
Cooktown;  one  specimen  sent  to  me  by  Mr.  N.  H.  Gibson). 

It  seems  to  be  allied  to  C.  emarginata,  Putz.;  the  clji^eus  and 
anterior  femora  are  apparently  similar,  but  (7.  lohipes  is  evidently 
«  broader  species,  differing  in  having  the  prothorax  not  longer 
than  broad,  and  roughly  punctate  on  the  disc.  From  C.  tumidipes, 
SL,  and  C,  piinctaticeptt,  Putz.,  species  with  lobate  anterior 
femora,  it  is  easily  distinguished  by  its  wider  and  less  cylindrical 
funn,  shorter  punctate  prothorax,  6ic. 
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Blackhurni    group. 

Size  small,  form  cylindrical.  Head  large,  convex;  occi] 
short,  wide;  eyes  not  prominent;  facial  sulci  recurved;  clyp 
with  angles  of  median  part  very  lightly  advanced  beyond  wir 
these  with  external  angles  rounded,  but  marked;  supra-anten 
plates  projecting  strongly  beyond  clypeus.  Prothorax  longer  tl 
broad,  anterior  line  wanting.  Eljrtra  with  fourth  and  fifth  st 
confluent  at  base.  Prosternum  with  intercoxal  part  attenu 
anteriorly,  sulcate  on  base      Anterior  tibiae  4-dentate. 

The  facies  of  this  species,  the  short  wide  head,  the  long  nan 
cylindrical  prothorax  and  elytra,  the  non-prominent  eyes,  I 
•have  caused  me  to  separate  C.  binckbtirni  from  C.  heteroge 
Putz.,  and  form  a  distinct  group  for  it. 

Clivina  blackburni,  n.8p. 

Narrow,  parallel,  cylindrical.  Head  large,  facial  sulci  recur\ 
eyes  very  depressed;  prothorax  longer  than  broad,  anterior  1 
wanting :  elytra  lightly  punctate-striate,  fourth  stria  join 
fifth  at  base,  interstices  depressed,  eighth  carinate  at  base,  nan 
and  carinate  on  apical  curve;  anterior  tibiae  4-dentate.  Pice 
brown. 

Head  large,  convex;  vertex  smooth;  front  finely  puncU 
clypeus  not  divided  from  front,  declivous  to  median  part;  t 
depressed,  truncate-emarginate,  its  angles  projecting  lightly  i 
obtusely  beyond  wings,  lateral  ridges  short,  wide,  distinct;  wi 
subquadrate,  with  external  angles  rounded;  supra-antennal  pla 
long,  lightly  rounded  externally,  projecting  sharply  and  decide 
beyond  wings  of  clypeus,  Iwrdered;  a  longitudinal  ridge  extend 
backwards  from  base  of  clypeal  wings;  facial  sulci  ligl 
impressed,  an  elongate  impression  extending  backwards  fi 
their  anterior  part;  facial  carinae  distant  from  eyes,  short;  e 
depressed,  deeply  set  in  head,  hardly  projecting;  orbits  fo 
ing  a  thick  ridge  above  eyes,  projecting  sharply  but  ligl 
from  head  behind.  Antennae  moniliform,  incrassate;  joints  5 
very  short,  transverse,  compressed.     Mentum  deeply  emargim 
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mediMi  tooth  moderate,  triangular,  pointed.  Mandibles  short, 
thick.  Prothorax  smooth  (a  few  light  rugse  near  sides),  parallel, 
veiy  little  wider  than  head  with  eyes,  longer  than  broad  (1-4  x 
I  mm.),  roundly  and  strongly  declivous  to  base;  anterior  margin 
tnmcate;  base  wide;  basal  curve  short,  rounded;  posterior  angles 
wiMy  rounded;  basal  angles  obtuse;  median  line  well  marked. 
Hnear.  Elytra  parallel,  cylindrical  (3  x  1*2  mm.),  truncate  at 
bwe^  widely  rounded  at  apex;  apical  declivity  roundly  abrupt; 
striae  entire,  lightly  impressed,  finely  punctate;  interstices  not  at 
til  convex,  posterior  puncture  of  third  much  nearer  apex  than 
ttsoal.  Prostemum  with  intercoxal  part  attenuate  anteriorly, 
trtMTersely  sulcate  on  base;  episterna  obsoletely  transversely 
"triolate,  overhanging  anteriorly.  Legs  short;  anterior  femora 
•Jjort,  thick,  rounded  on  lower  side;  anterior  tibiae  strongly  4- 
dentate;  upper  tooth  short,  triangular;  posterior  tibiae  short, 
incrassate. 

Length  5  3,  breadth  1*2  mm. 

Hab  :  South  Australia — Lake  Callabonna. 

A  ver}'  distinct  species;  its  narrow  cylindrical  shape,  with  the 
elytra  shortly  and  widely  terminated,  give  it  a  general  resemblance 
to  a  member  of  the  family  Boatrf/chidce. 

Clivina  olliffi,  n  sp. 

Robust,  parallel.  Head  large;  prothorax  a  little  broader  than 
king:  elytra  long,  parallel;  fourth  stria  joining  fifth  at  base; 
submarginal  humeral  carina  feebly  developed;  eighth  interstice 
marked,  but  not  carinate  on  apical  curve;  a  well  marked  striole 
at  base  of  first  interstice.  Presternum  with  intercoxal  part 
attenuate  anteriorly;  transverse  sulcus  of  base  obsolete.  Anterior 
libue  -dentate.  Black;  prothorax  piceous  black;  anterior  legs 
t«»taceou8  brown,  four  posterior  legs  testaceous. 

Head  large  (1*3  x  1*5  mm.),  densely  rugose-punctulate  on  gula? 
and  l>ehind  eyes;  vertex  convex,  lajvngate;  front  lightly  impressed 
and  punctulate  in  middle,  lightly  and  widely  impressed  on  each 
fdde  (the  impressions  a  little  rugulose);  clypeal  elevation  slightly 
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well  defined,  almost  semicircular:  clypeus  with  median  ] 
trimcate;  wings  lightly  and  abruptly  advanced  beyond  mec 
part,  wide,  flat,  truncate,  rounded  at  external  angles  and  laten 
supra-antennal  plates  depressed,  declivous  externally,  lig! 
rounded,  narrowly  margined;  facial  sulci  short;  supra-orl 
setae  placed  near  each  eye  in  a  short  depression,  upper  edg 
this  depression  forming  a  thick  round  carina,  lower  edge  fom 
a  narrow  carina;  eyes  globose,  very  prominent,  projecting  stroi 
from  sides  of  head.  Mandibles  large,  wide  at  base,  decussat 
Mentum  deeply  and  obliquely  emarginate;  median  tooth  w 
short;  lobes  strongly  striolate,  rounded  at  apex.  Proth( 
laevigate,  longer  than  broad  (2*8  x  2*5  mm.),  widest  a  littL 
front  of  posterior  angles,  a  little  narrowed  ant-eriorly  (ant.  w 
2*25  mm.);  sides  lightly  and  widely  sinuate;  posterior  an 
rounded;  anterior  margin  truncate;  anterior  angles  obtuse;  boi 
reflexed  on  sides;  median  and  anterior  lines  strongly  impres 
lateral  basal  impressions  wanting.  Elytra  cylindrical,  para 
hardly  wider  than  prothorax  (5-7  x  2  6  mm.);  base  widely 
very  lightly  emarginate;  shoulders  obtuse;  apex  strongly  decliv 
stria?  strongly  impressed,  crenulate;  interstices  convex,  seve 
and  eighth  uniting  and  forming  a  short  carina  at  base;  lat 
border  narrowly  reflexed.  Prosternum  protuberant;  intent 
part  wide  anteriorly,  not  transversely  sulcate  on  base;  epist< 
finely  rugulose  and  transversely  striolate.  Ventral  segm* 
smooth  in  middle,  first  and  second  strongly  and  closely  long 
dinally  striolate,  third  striolate-punctate,  fourth,  fifth  and  si 
rugulose-punctate  at  sides.  Anterior  femora  short,  wide,  ligl 
channelled  below,  posterior  margin  of  lower  side  wide;  ante 
tibia*  wide,  palmate,  three  external  teeth  very  strong  and  c 
together. 

I^ength  11,  breadth  2*5  mm. 

Hab.  :  Queensland — Gulf  of  Carpentaria  (sent  to  me  by 
C.  French). 

Grandiceps    group. 

Size    large.      Head    large;    clypeus   with   median    part   iw 
rounded,  a  light  wide  sinuosity  dividing  it  on  each  side  f 
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wings;  these  very  wide,  rounded,  hardly  more  advanced  than 
centre  of  median  part.  Mandibles  long,  decussating,  wide  at 
base.  Labrum  S-setose.  Palpi  filiform;  labial  with  penultimate 
joint  slender,  longer  than  terminal.  Prothorax  transverse; 
border  not  reaching  base  on  sides  of  basal  curve;  anterior  mar- 
ginal puncture  very  near  anterior  angle.  Elytra  with  four  striae 
free  at  base;  submarginal  humeral  carina  short,  feebly  developed. 
Prostemum  with  intercoxal  part  greatly  narrowed  (not  attenuate) 
anteriorly.     Anterior  tibiae  4-dentate. 

Clivina  grandiceps,  n.sp. 

Comparatively  short.  Head  large,  smooth,  vertex  convex; 
prothorax  short,  lateral  border  not  attaining  base;  anterior  tibiae 
4-dentate  Black,  shining;  legs  light  piceous  brown;  palpi 
piceous. 

Head  large,  transverse  (2*4  x  2*9  mm.);  vertex  convex,  Isevigate: 
clvpeus  slightly  rugulose,  divided  from  front  by  a  straight  trans- 
verse impression  (this  impression  hardly  distinct  in  middle); 
Miterior  margin  sinuate;  median  part  lightly  rounded  in  middle; 
» ings  large,  wide,  divided  from  median  part  by  a  light  sinuosity, 
indely  rounded  in  front  and  laterally,  a  little  more  prominent 
than  median  part,  lateral  seUe  placed  in  a  sharply  defined  fovei- 
form  puncture  about  middle  of  each  wing;  supra-antennal  plates 
small,  convex,  divided  from  clypeal  wings  by  a  light  sinuosity, 
roundly  protuberant  and  margined  laterally;  facial  sulci  lightly 
impressed,  two  supra-orbital  setae  on  each  side  placed  a  consider- 
able distance  from  eye  in  a  deep  groove,  the  lower  as  well  as  the 
upper  edge  of  this  groove  carinate;  eyes  convex,  projecting  beyond 
supra-antennal  plates;  orbits  enclosing  eyes  lightly  behind,  sloping 
obliquely  to  neck.  Mandibles  large,  wide  at  base,  decussating. 
Labrum  large;  anterior  margin  subrotundate  (lightly  truncate  in 
middle),  5-8etose.  Mentum  lightly  and  squarely  emarginate;  median 
tooth  short,  widely  triangular;  lobes  rugulose,  wide,  obliquely 
truncate  to  apex  on  external  side.  Palpi  filiform.  Antenn:i^ 
long,  slender,  not  incrassate,  first  joint  long  (about  as  long  as  two 
succeeding  ones).  Prothorax  short,  transverse  (2*2  x  2*9  mm.), 
12 


178  ON  THE  AUSTRALIAN  CLIVINIDES, 

widest  just  behind  anterior  angles,  convex,  slightly  depressed 
each  side  of  median  line,  abruptly  declivous  to  base;  sides  para 
anterior  margin  emarginate  in  middle;  anterior  angles  obt 
explanate;  posterior  angles  wide,  but  marked;  basal  curve  si 
lateral  border  wide  and  reflexed  on  sides,  interrupted  and  uptui 
at  posterior  angles  just  before  posterior  marginal  puncture,  tl 
and  indistinct  on  anterior  part  of  basal  curve,  obsolete  on  postc 
part  and  not  reaching  base;  border  strongly  reflexed  and  marg 
channel  wide  on  base;  median  and  anterior  lines  strongly 
pressed;  lateral  marginal  punctures  large,  anterior  placed  i 
anterior  angle  on  the  explanate  border.  Elytra  convex,  i 
little  wider  than  prothorax  (5*7  x  3*1  mm.  >,  hardly  narrowec 
base,  wide  at  apex;  sides  lightly  rounded;  base  truncate;  shoub 
rounded;  strire  entire,  crenulate,  strongly  impressed,  weaker 
apical  declivity,  fifth  joining  sixth  at  base,  seventh  obsolete 
apical  curve;  interstices  convex,  eighth  obsolete  towards  a] 
submarginal  humeral  carina  short,  thick;  lateral  border  w 
reflexed.  Prosternum  with  intercoxal  part  lightly  concj 
narrow  (not  attenuate)  anteriorly,  base  abrupt,  not  transver 
sulcate;  episterna  overhanging  in  front,  transversely  rugul^ 
striate.  Ventral  segments  smooth,  excepting  two  basal  o 
lightly  longitudinally  striolate.  Anterior  femora  light,  lower  s 
straight;  anterior  tibia?  4-dentate,  apex  strongly  outturr 
external  teeth  wide  apart,  strong,  triangular;  external  spur 
intermediate  tibiae  fine,  acute. 

Length  10*5,  breadth  3  1  mm. 

IJab.  :  Queensland — Gulf  of  Carpentaria  (one  specimen,  gv 
to  me  by  Mr.  C.  French). 

Punctaticeps    group. 

Size  small.  Facial  sulci  not  recurved;  clypeus  with  medi 
part  emarginate,  its  angles  more  or  less  marked.  Elytra  wi 
fourth  and  fifth  striae  confluent  at  base,  seventh  not  interrupt 
at  beginning  of  apical  curve;  submarginal  humeral  carina  w 
marked;    a  distinct  elongate   striole  at   base  of  first  intersti 
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Prosternum  with  iutercoxal  part  attenuate  anteriorly,  sulcate  on 
base.  Anterior  femora  with  posterior  margin  of  lower  side 
Htrongly  dilatate  in  middle,  tibiae  4-dentate. 

TMe.  of  species. 

A.  Formcylindrical,prothorax  longer  than  broad...  ]  p  .       •;•         oj 

AA.  Form   subdepressed,   prothorax   broader  than 

long C.  lobipeSy  SI. 

Clivina  PUNCTATICEP8,  Putzeys. 

Ann.  Soc.  Ent.  Belg.  1868,  xi.  p.  18. 

Closely  allied  to  C.  tumidipes,  SI.,  of  which  it  seems  the 
northern  form,  and  from  which  it  only  appears  to  differ  by  its 
fimiginous  colour;  prothorax  proportionately  wider;  elytra  a  little 
iK>re  deeply  striate,  the  interstices  more  convex.  The  legs  are 
similar  in  all  respects. 

I  offer  the  following  brief  diagnosis  founded  on  a  specimen  sent 
U)  me  for  examination  by  the  Rev.  Thos.  Blackburn  : — 

Elongate,  cylindrical.  Head  moderate;  front  punctulate; 
vprtex  coarsely  punctulate  in  middle  and  posteriorly  from  side  to 
«de:  clypeus  with  median  part  projecting  strongly  beyond  wings, 
lightly  emarginate,  its  angles  prominent,  triangular;  wings  small, 
nionded,  strongly  divided  from  median  part  and  lightly  from 
wpra-antennal  plates.  Prothorax  a  little  longer  than  broad 
(1*6  X  1*5  mm.),  a  little  narrowed  anteriorly  (ant.  width  1*3  mm.). 
Elytra  oval  (3'5  x  1*75  mm.),  strongly  punctate-striate;  fourth 
s^tria  joining  fifth  at  base;  a  distinct  striole  at  base  of  first  inter- 
f*tice;  the  interstices  convex,  eighth  well  defined  for  whole  length, 
ctrinate  at  base.  Prosternum  with  intercoxal  part  attenuate 
interiorly.  Anterior  femora  thick,  strongly  and  roundly  dilatate 
*«i  middle  of  lower  side;  anterior  tibise  4-dent^te. 

Length  5 '5.6,  breadth  1*7-1 -75  mm. 

Hob. :  Queensland— Cape  York  ;  Rockhampton  (Coll.  Black- 
*mm;  Macleay  Museum). 
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C.  cmgiistula  seems  to  present  considerable  differences  in  col< 
and  size;*  its  constant  features  are  the  puncturation  of  the  h< 
and  prothorax,  the  form  of  the  clypeus,  the  striation  of  the  elyt 
the  anterior  femora  not  dilatate  on  lower  side,  the  trochant 
prominent  at  base  of  femora,  and  the  digitation  of  the  antei 
tibiae. 

I  offer  the  following  notes  on  some  variations  that  have  co 
under  my  notice  : — 

(1).  A  numerous  series  of  specimens  sent  to  me  by  Mr.  A. 
Lea,  taken  at  Windsor,  N.S.W.,  vary  as  follows : — 

Length  4-2-5*2,  breadth  1-1*4  mm.  Colour  (a)  testace^ 
(immature);  (h)  ferruginous  (slightly  immature  ?);  (c)  ferrugin* 
with  interstices  2-5  of  elytra  obscurely  piceous  on  posterior  p 
of  disc;  {d)  ferruginous  with  interstices  2-5  wholly  piceous  exc< 
at  apex;  {e)  head  and  prothorax  piceous  brown,  elytra  redd 
with  interstices  2-4  piceous  black  on  posterior  part  of  disc  a 
apical  declivity. 

(2).  Specimens  from  the  Clarence  River,  also  received  fr 
Mr.  Lea,  are  apparently  narrower  and  more  depressed,  testace( 
with  posterior  part,  excepting  apices  of  interstices  2-4,  obscur 
piceous.  This  form  seems  a  variety  or  closely  allied  species,  I 
requires  studying  with  more  specimens  than  are  available  to  a 

(3).  Specimens  from  Carrathool  (Murrumbidgee  River)  ha 
the  elytra  more  depressed;  one  specimen  (immature)  is  p 
testaceous,  the  others  are  coloured  as  in  the  description  abo^ 
This  form  has  also  been  sent  to  me  by  the  Rev.  T.  Blackburn,  fn 
South  Australia;  it  seems  likely  to  be  C  deplanata,  Putz. 

(4).  A  specimen  has  been  sent  to  me  by  the  Rev.  T.  Blackbui 
which  cannot  in  any  way  be  distinguished  from  "  No.  3  "  abo^ 
except  by  having  the  anterior  femora  with  the  lower  edge  for 
ing  a  decidedly  acute  triangular  projection  about  anterior  thii 
This  might  be  C.  odontomera,  Putz.,  but  I  should  be  unwilling 


•    Vide  AnD.  Soc.  Ent. 
noted  by  M.  Putzeys. 


Belg.   1866,  X.  p.  1 90,  where  seven  varieties  i 
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separate  it  from  "  No.  3  "  on  a  single  specimen,  and  without  a 
knovr ledge  that  the  form  of  the  lower  side  of  the  tibiae  was  con- 
«»tant;  especially  seeing  that  gummed  on  the  same  card,  and 
therefore  presumably  from  the  same  locality,  was  a  specimen 
exactly  resembling  it,  but  with  femora  as  in  C.  angustula, 

Clivina  deplanata,  Putzeys. 

Ann.  Soc.  Ent.  Belg.  1866,  x.  p.  190 

In  his  unsatisfactory  note  on  this  species  all  that  M.  Putzeys 
has  to  say  is  that  it  is  with  hesitation  he  separates  this 
"species  from  C.  angiistida,  which  it  resembles  in  every  respect 
except  that  the  prothorax  is  a  little  broader  and  especially 
decidedly  flatter.  The  colour  is  as  variable  as  in  C  angustula. 
All  the  specimens  seen  came  from  Melbourne. 

Clivina  plava,  Putzeys. 

Ann.  8oc.  Ent.  Belg.  1868,  xi.  p.  17. 

**  Testaceo-flava,  capite  prothoraceque  obscurioribus.  Caput  in 
vertice  late  nee  profunde  foveolatum,  parce  punctulatum.  Pro- 
thorax  brevis  subquadratus,  angulis  anticis  deflexis,  lateribus 
recti's  utrinque  in  medio  praesertim  punctatus.  Elytra  sub- 
cylindrica,  basi  truncata,  humeris  rotundatis,  striis  integris 
punctatis,  interstitio  3°  quadripunctato.  Tibiae  antice  lata?,  apice 
longe  digitatae,  extus  bidigitata?  denticuloque  superiore  armatse. 

"Long.  5 J,  El.  2|,  Lat.  IJ  mill." 

Putzeys'  remarks  on  this  species  are  very  full.  I  select  for 
translation  those  bearing  on  important  features. 

Of  a  testaceous  red,  with  the  head,  prothorax,  and  apex  of  the 
mandibles  of  a  clear  brown.  The  epistoma  is  rather  narrow,  a 
little  emarginate;  its  angles  are  prominent  and  project  beyond 
the  little  wings,  which  are  very  definitely  separated  from  them; 
the  anterior  elevation  is  hardly  marked,  glabrous,  separated  from 
the  vertex  by  a  deep  irregular  punctate  impression. 

The  vertex  bears  a  longitudinal  fovea,  in  the  centre  of  which 
<v»aie  large  punctures  are  noticeable;  the  occiput  and  the  sides  of 
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the  head  alike  bear  some  punctures.  The  eyes  are  very  pr 
nent  and  project  decidedly  beyond  the  large  wings;  the  post< 
border  extends  over  half  their  breadth. 

The  prothorax  is  almost  square,  a  little  broader  than  long; 
anterior  margin  is  not  emarginate;  the  sides  are  straight; 
anterior  angles  are  obtuse,  but  depressed;  the  border  widei 
little  and  forms  a  slight  prominence  at  the  posterior  an* 
which  are  marked  by  a  large  puncture;  the  surface  is  very  lig 
convex;  the  median  line  is  wider  and  deeper  anteriorly  t 
towards  the  base;  each  side  of  the  prothorax  is  covered  ^ 
punctures,  which  are  particularly  distinct  in  the  middle  and 
not  extend  to  the  base;  the  two  lateral  impressions  are  obi 
and  very  lightly  marked. 

The  elytra  are  a  little  wider  than  the  prothorax,  cylindri 
truncate  at  the  base;  their  shoulders  are  rounded;  the  striae 
deep  and  very  distinct  for  their  whole  length,  punctate  almost 
the  apex;  the  interstices  are  lightly  convex.  The  head  is  stror 
rugose  beneath;  the  prothorax  is  much  more  finely  rugose 
transversely  striolate.  The  abdomen  is  smooth.  The  ante 
trochanters  form  a  feeble  prominence  at  the  base  of  the  fem* 
the  tibijB  are  wide,  strongly  digitate  externally,  and  sulcate 
upper  surface;  the  intermediate  tibiae  have  three  or  four  spinif< 
bristles  above  the  spur. 

Hab. — Rockhampton  (Coll.  Castelnau;  several  specimens). 

I  have  been  unable  to  identify  C.  Jlava  among  the  specie 
have  seen. 

Clivina  difformis,  Putzeys. 

Ann.  Soc.  Ent.  Belg.  1868,  xi.  p.  19. 

"Castanea,  capite  elytroque  singulo  in  medio  piceo;  pal] 
an  tennis  pedibusque  brunneo-testaceis.  Prothorax  elongal 
antice  angustatus  obsolete  punctulatus.  Elytra  cylindrica,  I 
truncata.     Tibia?  anticse  extus  bidentatie. 

"Long.  5i,  El.  3J,  Lat.  \\  mill." 
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The  following  is  a  translation  of  Putzeys*  remarks  on  this 
species,  which  is  unknown  to  me  : — 

The  vertex  is  punctate;  it  bears  a  lightly  impressed  oblong 
wide  fovea,  where  the  punctures  are  denser.  The  antennae  are 
thick,  raoniliform.  The  eyes  are  prominent,  but  greatly  enclosed 
b)'  the  postocular  tubercles.  The  prothorax  is  longer  than  broad, 
narrowed  in  front,  but  particularly  behind  the  anterior  angles; 
these  are  lightly  advanced;  the  posterior  angles  are  distinct;  the 
lijihtJy  convex  surface  bears  some  striolie  and  some  small  scattered 
fnmclures. 

Tlie  elytra  are  cylindrical;  their  base  is  truncate,  but  the 
iboalders  are  a  little  rounded;  under  a  strong  lens  it  is  seen  that 
the  interstices  are  covered  with  small  transverse  undulations  not 
cli**  together.  The  elytra  are  piceous,  with  all  their  margins 
uncluding  the  suture)  of  a  rather  clear  brown. 

The  femora  are  narrow.  The  anterior  tibiae,  sulcate  on  upper 
^e,  have  externally  two  very  strong  teeth.  The  apical  digitation 
i^  thicker,  and  one-half  longer  than  the  inner  apical  spine. 

Hub.  :  Probably  the  north-west  of  Australia  (Coll.  Castelnau; 
a  single  specimen  only). 

Clivina  australica,  n.sp. 

Narrow,  parallel,  subcylindrical.  Head  short,  convex;  eyes 
Ur^'e,  convex,  not  prominent;  facial  sulci  lightly  recurved :  pro- 
thorax  parallel,  longer  than  broad:  elytra  long,  parallel;  fourth 
siria  joining  fifth  at  base;  eighth  interstice  distinct  on  apical 
cune;  submarginal  humeral  carina  moderate,  narrow;  prosternum 
«ith  int«»rcoxal  part  attenuate  anteriorly;  episterna  very  finely 
*triolate  near  lateral  margins,  overhanging  anteriorly;  anterior 
libiw  4-<lentate.     Ferruginous. 

Head  sparsely  covered  with  minute,  nearly  obsolete  punctures: 
cl}'peua  with  median  part  wide,  truncate  (obsoletely  emarginato 
between  angles),  angles  obtuse,  hardly  prominent;  wings  small. 
Wily  divided  from  but  not  so  prominent  as  angles  of  ^median  part, 
outer  angles  obtuse,  external  side  straight;  supra-antennal  plates 
13 
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projecting  sharply  beyond  wings;  recurved  part  of  facial 
well  marked,  lightly  oblique;  facial  carinse  well  developed,  nai 
eyes  very  lightly  enclosed  behind.  Prothorax  longer  than  h 
(1-15x1  mm.\  hardly  narrowed  anteriorly,  declivous  to  1 
transversely  striolate  near  sides;  anterior  margin  trun 
anterior  angles  marked,  not  prominent;  posterior  angles  wi 
rounded;  border  narrow;  median  line  strongly  impressed;  ant 
line  lightly  marked;  lateral  basal  impressions  obsolete.  El 
hardly  wider  than  prothorax  (2*3  x  1*1  mm.),  parallel,  coc 
widely  rounded,  and  very  declivous  to  apex;  base  lig 
emarginate;  shoulders  rounded  but  marked;  striae  lig 
impressed,  entire,  finely  punctate,  seventh  not  interrupted 
apical  curve;  interstices  lightly  con\ex  on  anterior  part  of  < 
Anterior  femora  short,  wide;  intermediate  tibiae  wide,  exte 
margin  arcuate,  external  spur  long,  slender,  acute. 
Length  4-3,  breadth  1*1  mm. 
ffab.  :  N.W.  Australia  (sent  by  Mr.  Masters.) 
Allied  to  0.  angustulay  Putz.,  but  distinguished  by  it«  i 
cylindrical  form,  impunctate  prothorax,  tfec.  The  form  of 
clypeus  is  as  in  C.  dorsalis,  Blkb.,  but  the  outer  angles  of 
wings  are  more  rectangular.  It  should  resemble,  judging  i 
the  description,  C  i^erticaHs,  Putz.,  but  is  smaller,  its  prothc 
is  exceptionally  long,  and  the  outer  angles  of  the  wings  of 
clypeus  should  l>e  more  marked.  It  is  evidently  dist 
from  C.  difformis,  Putz.;  attention  may  be  directed  to  the  fol 
ing  points  of  difierence  from  Putzeys'  description,  the  smaller 
different  colour,  eyes  lightly  enclosed  in  the  weakly  devek 
posterior  part  of  orbits,  anterior  femora  wide,  tibiie  4-dentate. 

Clivina  odontomera,  Putzeys. 

Ann.  Soc.  Ent.  Belg.  1868,  xi.  p.  18. 

'*  Dilute  brunnea.  Caput  undique  grosse  rugoso-punctat 
Prothorax  latitudine  longior,  convex  us.  antice  parum  augusta 
parce  punctulatus.  Elytra  sul>cylindrica,  basi  intus  trunc 
huuipris     rotundatis,     striis     integris     punctatis,     interstitio 
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4-pQnctato.     Femora  antica  subtus  ante  apicem  dentata;  tibiae 
IaUe,apice  longe  digitatae,  extus  digitatae  [?  bidigitat«]  denticuloque 
saperiore  armat^e. 
"Long.  5,  El.  3 J,  Lat.  1^  mill." 
"Rockhampton  (Coll.  Cast^lnau)." 

Appended  is  a  translation  of  his  further  remarks  on  this 
species : — 

It  has  the  appearance  of  C.  punctaticeps',  however,  the  pro  thorax 
B  nwre  convex,  narrower,  particularly  anteriorly;  it  is  usually  a 
little  more  distinctly  punctate. 

The  epiatoma  is  wider,  more  truncate;  the  head  is  covered  with 
ponctures  [which  are]  much  more  numerous  and  almost  rugulose. 
Hie  anterior  femora,  less  wide  and  less  thick,  have  not  beneath 
an  inflation  analogous  to  that  of  C.  lobata,  but  they  have,  a  little 
Wore  the  apex,  a  strong  acute  tooth,  and  the  apex  of  the 
trochanters  is  equally  raised  in  the  form  of  a  tooth. 

It  appears  to  me  that  C.  odontomera  must  be  allied  rather  to 
C.  am/iistulay  Putz.,  than  to  C  adelaidce,  Blkb. 

Bovillcb    group. 

Clypeus  with  median  part  and  wings  almost  on  same  level; 
median  part  divided  from  wings  on  each  side  by  a  small  triangular 
sinuosity.  Elytra  with  fourth  and  fifth  striae  confluent  at  base, 
Bobmarginal  humeral  carina  present.  Prostemum  with  intercoxal 
part  very  narrow  and  canaliculate  anteriorly,  sulcate  on  base; 
pectoral  ridges  short,  well  developed.     Anterior  tibiae  4-dentate. 

I  do  not  feel  sure  that  I  am  right  in  separating  C  hovillm  from 
the  '' h^t^ogena  group";  this  has  been  done  on  account  of  the 
<iifferent  form  of  the  intercoxal  part  of  the  prostemum.  Pro- 
hably  the  *^  jmnctaticeps,  hlackburni^  ollijfi,  heterogena,  and  hoviUxe 
(/rtmpH "  might  with  advantage  be  regarded  as  sections  of  one 
large  group. 

Clivina  dovilLuE,  Blackburn. 

P.LS.N.S.W.  1889  (2),  iv.  p.  717. 

PiceouH  brown.  Robust,  parallel.  Head  wide,  depressed 
*nt4?riorly;  clypeal  elevation  prominent,  convex,  hardly  arcuate: 
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clypeus  widely  depressed  near  anterior  margin;  median  part 
subtruncate  (hardly  emarginate),  its  angles  obtuse,  very  li 
marked,  hardly  advanced  l^eyond  wings;  these  small, 
external  angles  rounded;  supra-antennal  plates  projecting  sh; 
and  decidedly  beyond  wings;  facial  carinae  wide;  eyes  promL 
enclosed  behind.  Prothorax  convex,  subquadrate  ( 1  65  x  1  -65 
lightly  narrowed  anteriorly  (ant.  width  1*5  mm  );  sides  \xt 
rounded  (not  sinuate);  basal  curve  short.  Elytra  wider 
prothorax  (3-6  x  1*9  mm.),  convex;  sides  parallel;  lateral  chi 
wide  and  strongly  bordered  at  shoulders;  stria*  entire,  d< 
impressed,  finely  crenulate;  interstices  convex  (depressed 
apex),  eighth  narrowly  carinate  at  base  and  apex.  Proster 
with  intercoxal  part  small,  narrow  and  canaliculate  anteri 
base  sulcate;  pectoral  ridges  short,  distinct;  episterna  coai 
rugulose.  Anterior  femora  wide;  tibiae  strongly  4-dentate 
upper  tooth  small. 

Length  6-6-8,  breadth  1-7-1  9  mm. 

Hob.  :  Northern  Territory  of  S.A.  (Mrs.  Bovill);  West 
tralia;  Queensland  —  Gulf  of  Carpentaria  (received  from 
French). 

The  position  of  C.  bovillce  is  between  C.  aiistraI<isi(B,  Boh., 
C  heterogena,  Putz.  The  clypeus  conforms  nearly  to  tha 
C,  heterogena,  but  the  intercoxal  part  of  the  prostemum,  th< 
narrower  than  in  0.  auHralasife,  is  wider  and  does  not  foi 
narrow  ridge,  as  it  does  in  C.  heterogena.  It  appears  U 
widely  spread  along  the  north  coast  of  Australia,  and  judj 
from  specimens  in  my  possession  varies  considerably  in  fa 
the  form  of  the  clypeus  and  the  intercoxal  part  of  the  prosten 
are  its  constant  features.  The  description  given  above  is  four 
on  a  type  specimen  kindly  lent  to  me  by  the  Rev.  T.  Black bi 

Clivina  cava,  Putzeys. 

Stett.  Ent.  Zeit.  1866,  xxvii.  p.  38:  Ann.  Soc.  Ent.  Belg.  I 
X.  p.  184;  I.e.  xi.  p.  13. 

•  Convex,  parallel.  Head  wide,  depressed;  eyes  promin 
prothorax  subquadrate:  elytra  with  stride  entire,  punctate,  foi 
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joinin:^  fifth  at  base;  submarginal  humeral  carina  short,  weak; 
inter-^tices  lightly  convex,  eighth  carinate  at  apex:  prosternum 
widi  intercoxal  part  angustate  (narrow,  but  not  attenuate) 
anteriorly,  sulcate  on  base;  episterna  very  finely  transversely 
j^trioLate;  anterior  tibise  strongly  4-dentate.  Ferruginous  brown, 
legs  testaceous. 

Head  with  front  and  vertex  depressed,  finely  but  distinctly 
punctate;  supra-antennal  plates  and  wings  of  clypeus  flat;  clypeal 
elevation  lightly  raised,  subtruncate  (lightly  rounded):  clypeus  not 
divided  from  front,  depressed  near  anterior  margin;  median  part 
with  margin  lightly  rounded;  wings  short,  wide,  strongly  advanced 
l>eyond  median  part,  external  angles  rounded  but  a  little  marked; 
supra  an tennal  plates  projecting  strongly  and  sharply  beyond 
wings  of  clypeus;  eyes  prominent  convex,  very  lightly  enclosed. 
Prothorax  subquadrate  (1*8  x  1-8  mm.),  very  little  narrowed 
anteriorly  (ant.  width  165  mm.);  disc  smooth;  basal  declivity 
rugulose;  sides  subparallel,  hardly  rounded  or  sinuate;  posterior 
aiiirh^s  rounded,  but  lightly  marked;  anterior  margin  truncate; 
anterior  angles  rounded,  not  marked;  border  reflexed,  pavssing 
nmnd  anterior  angles;  median  and  anterior  lines  well  marked; 
lateral  basal  impressions  rather  long,  deep,  narrow,  punctulate. 
Elytra  wider  than  prothorax  (38  x  2  mm.),  parallel  on  sides, 
wiflt-ly  rounded  at  apex:  base  truncate  towards  sides,  emarginate 
m  mi<idle;  shoulders  rounded,  seventh  stria  entire,  not  interrupted 
at  l>.»ginning  of  apical  curve.     Anterior  femora  short,  wide 

Length  7,  breadth  2  mm. 

liiih. :  North-west  Australia  (two  specimens  sent  l)y  ^Ir. 
Manters);  Queensland — Rockhampton  (Putzeys;  Coll.  Castelnau). 

The  species  on  which  the  above  description  is  founded  agrees 
HO  well  with  Putzeys'  description  of  C.  cax^a^  that  I  have  little 
hesitation  in  regarding  it  as  that  species.  The  strongly  4-dentate 
anterior  tibia;  associate  it  with  C.  hovUUt^  Blkb.,  but  the 
depressed  head  and  the  clypeus  deeply  truncate  emarginate,  with 
wide  wings  isolate  it  from  all  other  Australian  species.  I  have 
not  included  it  among  the  species  of  the  ^^ austral adce  group,^^  but 
hA\e  felt  unwilling  to  form  a  separate  group  for  it,  so  have  left  it 
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in  an  intermediate  position  between  the  "  bovUlce  "  and  "a?/^ 
Icisioi  groups J^ 

Australasia;    group. 

Mandibles  short;  eyes  prominent;  clypeus  with  anterior  mai 
emarginate,  wings  widely  rounded,  not  divided  from  median  p 
Elytra  with  fourth  and  fifth  striae  confluent  at  base;  submar^ 
humeral  carina  well  developed;  eight  interstice  carinate  near  a] 

The  ^^australasicb  group^^  may  be  divided  into  four  sections 
shown  in  the  following  table  : — 

A.  Prosternal  episterna  more  or  less  riigulose-striolate,  not  punctate. 
B.   Prosternum   with   intercoxal   part 

attenuate  anteriorly,  anterior 

tibiae  4>dentate Section      I.  (Type  C.  aellatu). 

BB.   Prosternum  with  intercoxal  part 

naiTOW     anteriorly,    anterior 

tibiaa  with  tM*o  strong  external 

teeth  and  a  slight  prominence 

above  apical  projection Section   II.  (Type  C.  austraUu 

BBB.  Prosternum     with     intercoxal 

part  wide  anteriorly,  anterior 

tibiae  3-dentate -...  Section  III.  (Type  C.  hasaXis). 

A  A.  Prosternal  episterna  punctate Section  IV.  (Type  C.  ptctoraX 

Section  I. 
Table  of  Species  known  to  me. 

c.   Bicolorous C.  teUatat  Fatz, 

cc.  Unicolorous. 

d.  Anterior  tibiae  4-dentate C.  ferruginea.  Pi 

(id.  Anterior  tibiw  3-dentatc. 

e.  Black,  convex,  interstices  of  elytra  con  vex C.  ocaUta,  SI. 

ee.  Testaceous,   depressed;   interstices  of  elytra 

flat  (size  veiy  small) C.  nana,  SI. 

It  appears  as  though  C.  suturalis,  Putz.,  C.  verticalis,  Pul 
C.  dimuiiata,  Putz.,  and  C.  cpqualis,  Blkb.,  should  be  placed 
this  section. 
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Clivina  sellata,  Putzeys. 

Stett.  Ent  Zeit.  1866,  xxvii.  p.  40;  Ann.  Soc.  Ent.  Belg. 
1><66,  X.  p.  186. 

Head  and  prothorax  black;  elytra  testaceous,  with  a  large  black 
patch  on  posterior  part  of  disc;  four  posterior  legs  testaceous, 
Anterior  legs  ferruginous;  under  surface  piceous.  Narrow,  cylin- 
drical. Front  rugulose-punctate;  vertex  foveate  in  middle;  clypeus 
with  median  part  not  divided  from  wings,  lightly  emarginate; 
rlypeal  elevation  prominent,  arcuate;  a  decided  sinuosity  between 
Mipra-antennal  plates  and  wings  of  clypeus.  Prothorax  smooth  (disc 
liifhtly  transversely  striolate  and  covered  with  scattered  minute 
panctures),  convex,  rather  longer  than  broad  (1*35  x  125  mm.), 
light h'  narrowed  anteriorly  (ant.  width  1  mm.;.  Elytra  convex, 
parallel  (2-9  x  1*5  mm.),  strongly  punctate-striate;  striae  entire, 
fourth  joining  fifth  at  base;  interstices  convex,  eighth  distinct  on 
a(4cal  curve;  a  submarginal  carina  at  shoulder.  Prostemum  with 
intercoxal  part  attenuate  anteriorly,  transversely  sulcate  on  base; 
crpistema  finely  shagreened  and  transversely  striolate.  Anterior 
femora  wide,  compressed;  tibiae  4-dentate  (upper  tooth  a  small 
triangular  prominence). 

Length  4-3-5-5,  breadth  1  25-1 -5  ram. 

Hah.  :  Queensland — Gayndah  (Masters);  N.S.  Wales — Rich- 
mond River,  Tam worth,  Sydney  (Lea),  Narrandera,  Carrathool, 
Mulwala,  Junee  (Sloane);  Victoria — Melbourne  (Kershaw); 
Sonth  Australia  (Masters). 

The  characteristic  features  of  this  widely  distributed  species 
»PK  the  4-dentate  tibiae,  the  attenuate  intercoxal  part  of  the 
pnjHtemum,  and  the  colour.  Immature  specimens  are  often  taken 
fil  an  entirely  testaceous  colour. 

Clivina  PBRRUGiNEA,  Putzeys. 

Ann.  Soc.  Ent.  Belg.  1868,  xi.  p.  14. 

"  Ferruginea,  Caput  in  vertice  foveolatum,  parce  punctu- 
Utum.  Prothorax  subquadratus,  antice  leviter  angustatus, 
cunvexus,   utrinque   in    medio   et    in  fovels  basalibus    oblongis 
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punctulatus.      Elytra  subcylindrica,  basi  truncata,,  humeris 
rotundatis;    striis  integris   punctatis,    interstitio   tertio   qu 
punctato.      Tibiae  anticae  apice  longe  digitatae,  extus  bidigi 
(lanticuloque  superiore  armatao. 

"Long.  6,  El.  3,  Lat.  1|  mill." 

After  the  Ijatin  diagnosis  M.  Putzeys  has  some  remark 
which  the  following  is  a  translation  : — 

The  epistoma  roundly  emarginate  and  closely  united  to 
wings,  which  are  rounded,  classes  the  species  very  clearly  an 
those  of  the  twenty-seventh  [1  twenty  eighth]  group. 

It  has  a  very  great  resemblance  to  C.  Jlava,  in  which,  how* 
the  epistoma  is  quite  differently  shaped;  but  the  colour  of 
elytra  is  the  same  as  that  of  the  head  and  prothorax; 
prothorax  is  less  quadrate,  more  elongate,  decidedly  i 
convex,  the  sides  are  less  straight;  the  vertex  is  more  con 
less  punctate,  and  the  anterior  elevation  is  less  distir 
separated  by  a  transverse  impression. 

The  episterna  of  the  prothorax  are  hardly  distinctly  stri< 
on  their  internal  part. 

ffab.  :  Rockhampton  (Coll.  Castelnau). 

Specimens  sent  to  me  by  the  Rev.  T.  Blackburn  as  coi 
from  Cairns,  North  Queensland,  agree  with  the  descriptio 
C  ferruginea,  except  in  the  following  points : — size  a  ] 
smaller,  prothorax  smooth  (a  few  very  minute  punctures 
discernible  in  and  near  the  lateral  basal  impression  with  a 
powerful  lens).  The  following  brief  diagnosis  gives  particula 
some  characters  not  mentioned  by  Putzeys. 

Narrow,  cylindrical.  Head  with  a  light  lateral  sinu< 
dividing  the  wings  of  the  clypeus  from  the  supra-antennal  pi 
prothorax  as  long  as  broad  (1*25  x  1  -25  mm.),  very  lightly  narr( 
anteriorly:  elytra  (3  x  1-35  mm.)  with  striae  entire,  lightly  punc 
fourth  joining  fifth  at  base,  eighth  interstice  carinat< 
base  and  apex:  prosternum  with  pectoral  part  protubei 
intercoxal  part  small,  attenuate  anteriorly,  sulcate  .on  1 
episterna  very  finely  rugulose  and  transversely  striolate.    Ant 
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trochanters  projecting  beyond  base  of  femora,  these  not  dilatate 
on  lower  side;  tibiic  4-dentate. 

Length  53,  breadth  1*35  mm. 

A  specimen  sent  by  Mr.  Masters,  as  coming  from  N.  W.  Aus- 
tralia, cannot  be  separated  from  the  specimens  from  Cairns. 

Clivina  occulta,  n.sp. 

Narrow,  convex.  Head  wide  l)efore  eyes;  pro  thorax  narrow, 
nmvex;  elytra  strongly  punctate-striate,  fourth  stria  outturned 
-ir^i  joining  fifth  at  base;  prosternum  with  intercoxal  part  small, 
attenuate  anteriorly,  sulcateon  base;  anterior  tibiae  wide,  strongly 
•dentate.  Black,  shining;  antenna*  ferruginous,  legs  reddish 
itfjtaceous. 

Head  short,  rather  depressed,  sparsely  and  coarsely  punctate; 
\ertex  convex;  frontal  foveae  very  wide:  cl^'peus  lightly  declivous  to 
Anterior  margin;  median  part  truncate,  not  divided  from  wings; 
ilie^e  oblique  on  inner  side  to  median  part,  decidedly  advanced 
Uvond  median  part,  widely  and  lightly  rounded  in  front; 
^opra-antennal  plates  wide,  rounded  externally,  projecting 
liirhtly  but  decidedly  beyond  wings  of  clypeus;  eyes  prominent- 
'»rl)its  truncate  behind.  Prothorax  small,  narrow,  hardly  broader 
than  long  (1*4  x  1*42  mm.),  a  little  narrowed  to  apex  (ant.  width 
12'*)  mm.),  convex,  strongly  declivous  to  base;  disc  transversely 
*»triolate;  sides  widely  and  very  lightly  sinuate  behind  anterior 
tnarginal  puncture;  lateral  basal  impressions  distinct,  narrow, 
♦•lonjjate-foveiform.  Elytra  narrow  (3-25  x  1*65  mm.^,  widest 
I'^himl  middle,  same  width  as  prothorax  at  base,  truncate  on 
W;  strise  strongly  impressed,  entire,  coarsely  punctate  (the 
punctures  stronger  than  usual  towards  apex),  seventh  stria  entire; 
interstices  convex,  depressed  towards  apex,  eighth  shortly  carinate 
at  base. 

buKth  6-2,  breadth  165  mm. 

Hah. :  Queensland  —Cape  York  (Coll.  Blackburn;  a  single 
^Ih*cimen). 
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This  species  must  be  associated  with  C.  sellata,  Putz.,  thoi 
the  form  of  its  clypeus  is  more  that  of  the  "  obliquata  grot 
than  of  C  sellata.  In  general  appearance  it  resembles  C.  que^ 
landica,  SI.,  and  C,  dilutipes,  Putz.:  from  C.  queenslanciica  it  n 
be  distinguished  by  its  more  convex  shape;  clypeus  "w 
median  part  more  truncate,  the  wings  wider,  concave,  in 
decidedly  advanced  beyond  median  part  and  roundly  subtrunci 
elytra  with  strite  more  coarsely  punctate;  prosternum  with  in^ 
coxal  part  attenuate:  from  0,  dilutipes  the  wider  and  punct 
anterior  part  of  the  head,  the  stronger  external  teeth  of 
anterior  tibite,  and  the  shape  of  the  intercoxal  part  of  i 
prosternum  thoroughly  differentiate  it. 

Clivina  nana,  n.sp. 


Small,  depressed,  parallel.  Head  wide,  depressed;  prothoi 
subquadrate;  elytra  lightly  crenulate-striate,  fourth  stria  join 
fifth  at  base,  interstices  flat,  eighth  weakly  carinate  at  base,  fin 
and  weakly  carinate  near  apex;  prosternum  with  interco 
part  narrow  anteriorly;  episterna  minutely  rugulose-striok 
anterior  tibiae  wide,  strongly  3-dentate.     Testaceous,  eyes  blacl 

Head  depressed;  vertex  roundly  concave  in  middle;  clyp 
elevation  well  marked,  lunulate:  clypeus  divided  from  front  b; 
shallow  depression,  anterior  margin  subtruncate  (hardly  emai 
nate);  wings  small,  not  divided  from  median  part,  rounc 
laterally,  divided  from  supra-antennal  plates  by  a  decided  sinuosi 
supra-antennal  plates  convex,  prominent  before  eyes,  extendi 
obliquely  backwards  without  interruption  above  eyes  to  form  t 
wide  facial  carinas;  these  reaching  behind  base  of  eyes;  facial  i 
pressions  wide,  shallow,  not  sulciform;  eyes  depressed.  Prothor 
depressed,  about  as  long  as  broad  (0*75  x  0*8  mm.),  very  lighi 
narrowed  anteriorly;  disc  obsoletely  and  minutely  punctula 
sides  roundly  subparallel  ;  basal  curve  short,  lateral  chani 
feebly  marked;  marginal  punctures  wide,  shallow,  the  anteri 
distant   from   anterior   angle,    the     posterior   behind    poster: 
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angle,  not  touching  margin.  *  Elytra  very  little  wider  than  pro- 
thorax  (2   X  0  9  mm.),  depressed;  sides  parallel;  base  truncate. 

Length  3  6,  breadth  0*9  mm. 

Uab.  :  X.S.  Wales— Tamworth  (Lea). 

An  isolated  species  among  those  known  to  me,  and  the  smallest 
Australian  Clivina  yet  described. 

Clivina  suturalis,  Putzeys. 

Mem.  Liege,  1863,  xviii.  p.  39;  Stett.  Ent.  Zeit.  1866,  xxvii. 
p.  40;  Ann.  Soc.  Ent.  Belg.  1866,  x.  p.  186. 

•'  Nigra,  nitida,  ore,  antennis  pedibus  elytrisque  testaceo-ferra- 
gineis;  hisce  plaga  suturali  nigra  ornatis.  Clypeus  truncatus 
anguUs  elevatis  prominulis.  Vertex  depressus,  punctatus. 
Pronotum  subelongato-quadratum,  punctatum,  basi  utrinque 
longitudinaliter  impressum.  Elytra  elongata  subcylindrica, 
profunde  punctato-striata.     Tibiae  anticae  extus  obtuse  bidentatae." 

"Long.  6,  El.  3,  Lat.  IJ  mm." 

M.  Putzeys  added  to  his  Latin  diagnosis  a  fuller  description 
in  French;  the  following  is  a  translation  of  the  more  salient 
parts : — 

The  epistoma  is  almost  truncate,  bordered;  its  angles  project 
in  the  form  of  prominent  teeth;  the  wings  are  hardly 
distinct  from  the  supra-antennal  margins.  The  vertex  is 
flattened  in  the  middle,  irregularly  foveolate  and  punctate;  the 
longitudinal  carime  of  the  sides  of  the  head  are  veiy  distinct  and 
straight;  they  do  not  become  broader  towards  their  source. 

The  prothorax  is  a  little  longer  than  broad;  its  sides  are  parallel; 
the  anterior  angles  are  lightly  rounded  and  very  declivous;  the  pos- 
terior angles  are  only  marked  by  the  interruption  of  the  marginal 
border  and  by  a  piliferous  puncture  placed  within  it;  all  the 
•surface  (except  the  margins)  is  covered  with  rather  large  punctures, 
which  are  stronger  and  more  numerous  on  the  sides  near  the 
basal  foveee;  these  are  oblong,  rather  wide,  but  shallow. 

The  elytra  are  of  the  same  width  as  the  prothorax,  elongate; 
their  sides  are  almost  parallel;  the  base  appears  truncate  and  the 
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pr<>jecting  sharply  beyond  wings;  recurved  part  of  facial  sul 
wt^ll  marked,  lightly  oblique;  facial  carinte  well  developed,  narrow 
eyes  very  lightly  enclosed  behind.  Prothorax  longer  than  broa 
(145x1  mm.\  hardly  narrowed  anteriorly,  declivous  to  has* 
transversely  striolate  near  sides;  anterior  margin  truncat 
^ntf^rior  angles  marked,  not  prominent;  posterior  angles  widel 
rounded;  border  narrow;  median  line  strongly  impressed;  anteric 
lin<^  lightly  marked;  lateral  basal  impressions  obsolete.  Elytr 
hanlly  wider  than  prothorax  (2*3  x  11  mm.),  parallel,  con ve: 
wid*rly  rounded,  and  very  declivous  to  apex;  base  lightl 
emaiginate;  shoulders  rounded  but  marked;  strife  light) 
impriessed,  entire,  finely  punctate,  seventh  not  interrupted  nes 
apical  curve;  interstices  lightly  convex  on  anterior  part  of  di8< 
Anterior  femora  short,  wide;  intermediate  tibiie  wide,  extern* 
margin  arcuate,  external  spur  long,  slender,  acute. 
I^ength  4-3,  breadth  1*1  mm. 
I  fob.  :  N.W.  Australia  (sent  by  Mr.  Masters.) 
Allied  to  C.  angustula,  Putz.,  but  distinguished  by  its  mo 
eyHndrical  form,  impunctate  prothorax,  tfec.  The  form  of  tl 
olyi»eus  is  as  in  C.  dorsalis,  Blkb.,  but  the  outer  angles  of  tl 
wifi^'M  are  more  rectangular.  It  should  resemble,  judging  froi 
the  description,  C.  vevtkaHs^  Putz..  but  is  smaller,  its  prothora 
ia  ^exceptionally  long,  and  the  outer  angles  of  the  wings  of  tl 
clypeus  should  l)e  more  marked.  It  is  evidently  distin 
from  C.  difformis,  Putz.;  attention  may  be  directed  to  the  follow 
iiig  points  of  difference  from  Putzeys'  description,  the  smaller  siz 
diifitrent  colour,  eyes  lightly  enclosed  in  the  weakly  develo[^K 
pnfiterior  part  of  orbits,  anterior  femora  wide,  tibini  4-dentat^. 

Clivina  odontomera,  Putzeys. 

j^jin.  Soc.  Ent.  Belg.  1868,  xi.  p.  18. 

"  IMlute  brunnea.  Caput  undique  grosse  rugoso-punctatur 
Prathorax  latitudine  lonpior,  convex  us.  antice  parum  augustatu 
pm-ee  punctulatus.  Elytra  sul)cylindrica,  ba.si  intus  truncat 
liuiiil*ris    rotundatis,     striis     integris     punctatis,     interstitio 
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4-punctAto.  Femora  antica  subtus  ante  apicem  dentata;  tibiae 
lat«e!,apice  longe  digitatie,  extus  digitatse  ["?  bidigitatae]  denticuloque 
Buperiore  armatse. 

"  Long.  5,  El.  3J,  Lat.  Ij  mill." 

"Rockhampton  (Coll.  Cast^lnau)." 

Appended  is  a  translation  of  his  further  remarks  on  this 
species  : — 

It  has  the  appearance  of  (7.  punctaticeps;  however,  the  prothorax 
is  more  convex,  narrower,  particularly  anteriorly;  it  is  usually  a 
little  more  distinctly  punctate. 

The  epistoma  is  wider,  more  truncate;  the  head  is  covered  with 
punctures  [which  are]  much  more  numerous  and  almost  rugulose. 
The  anterior  femora,  less  wide  and  less  thick,  have  not  beneath 
an  inflation  analogous  to  that  of  C.  lobcUa,  but  they  have,  a  little 
before  the  apex,  a  strong  acute  tooth,  and  the  apex  of  the 
trochanters  is  equally  raised  in  the  form  of  a  tooth. 

It  appears  to  me  that  C.  odontomera  must  be  allied  rather  to 
€.  anffiistulay  Putz.,  than  to  C.  adelaido',  Blkb. 

Bovillce    group. 

Clypeus  with  median  part  and  wings  almost  on  same  level; 
median  part  divided  from  wings  on  each  side  by  a  small  triangular 
sinuosity.  Elytra  with  fourth  and  tifth  striae  confluent  at  base, 
submarginal  humeral  carina  present.  Prosternum  with  intercoxal 
part  very  narrow  and  canaliculate  anteriorly,  sulcate  on  base; 
pectoral  ridges  short,  well  developed.     Anterior  tibia?  4-dentate. 

I  do  not  feel  sure  that  I  am  right  in  separating  C.  bovillce  from 
the  ^^  h^tei'ogena  group^*;  this  has  been  done  on  account  of  the 
different  form  of  the  intercoxal  part  of  the  prosternum.  Pro- 
Ijably  the  ^^  punctaticeps^  blackburni,  ollijffi^  heterogena^  and  bovillce 
yrcn^pg ''  might  with  advantage  be  regarded  as  sections  of  one 
large  group. 

Clivina  BOViLLiE,  Blackbum. 

P.LS.N.S.W.  1889  (2),  iv.  p.  717. 

Piceous  brown.  Robust,  parallel.  Head  wide,  depressed 
anteriorly;  clypeal  elevation  prominent,  convex,  hardly  arcuate: 
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indeed  on  account  of  its  having  the  intercoxal  part  of  t 
prast€*rnum  very  narrow,  and  from  the  fact  that  M.  Putzeys 
liiti  meiiitJir  in  the  Entomologische  Zeitung  placed  C.  melanopy 
in  the  t^ame  group  as  C.  basalisy  taking  no  notice  of  the  ba* 
chariK^tera  of  the  stria?  of  the  elytra,  I  suspect  that  it  is  n 
unlikt^ly  to  have  been  founded  on  specimens  of  C.  melanopy (^ 
whichy  probably  chiefly  on  account  of  their  larger  size,  had  be 
tak^n  to  belong  to  a  distinct  species. 

Section  II. 

Table  of  Speciet. 
/,  Uulcobrous. 

g.  Riae  large C.  atistralcMim^  Bohei 

wjtj,  Sizf^  Bmall C.  qucenslandica^  SI. 

ff^  Biciilfircms. 

A,  Black,  with  apex  of  elytra  reddish C.  hat,  SI. 

hh.   Klytra  black,  with  a  reddish  vitta  on  each 

Bide C.  vittafa,  SI. 

The  species  I  do  not  know  are  C.  juvettisy  Putz.,  and  C.  helnu 
Blkb. 

Clivina  AUSTRALASiiE,  Bohemann. 

Res.  Eugen.  Coleoptera,  1858,  p.  8. 

Robusit,  Head  wide,  punctulate  on  each  side  at  pasteri( 
e%tr*^mitiy  of  facial  carinae;  prothorax  not  longer  than  wid< 
duel* led ly  narrowed  anteriorly  (ant.  width  2*15  mm.);  elytr 
wlnjn;;(ly  punctate-striate,  fourth  stria  outturned  and  joining  fift 
fit  b^ise,  interstices  convex,  eighth  carinate  at  base  and  ape: 
anterioi  tibiae  strongly  3-dentate  (hardly  4-dentate);  inner  apici 
»pine  (gj)  not  obtuse  at  apex.  Black,  antennte,  tibiae  and  tar 
piceoutt. 

Heiul  large,  wide  before  eyes,  obliquely  angustate,  with  a  we 
markerl  sinuosity  between  supra-antennal  plates  and  wings  ( 
cly[X'UK;  front  and  vertex  rather  depressed:  clypeus  obsoletel 
divitliii  from  front;  anterior  elevation  arcuate;  anterior  margi 
widt*,    lightly   and    roundly   emarginate;    wings   wide,    concav< 
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rounded,  not  divided  from  median  part;  supra-antennal  plates 
broad,  widely  depressed  near  clypeus;  facial  sulci  deep,  parallel 
pjsteriorly.  Prothorax  lightly  convex,  of  nearly  equal  length 
and  breadth  (2*55  x  2-6  mm. );  anterior  angles  rounded,  bordered, 
Uteral  basal  impressions  obsolete,  or  very  faint  Elytra  long, 
parallel  (6  x  2  8  mm.),  lightly  convex:  dorsal  surface  rather 
depressed;  base  truncate;  marginal  channel  wide  at  humeral 
angle;  stria*  deep  and  strongly  punctate  on  disc,  becoming  faint 
and  finely  punctate  towards  apex;  interstices  convex,  except  on 
apical  declivity.  Prosternum  with  intercoxal  part  narrow 
anteriorly,  sulcate  on  base;  epistema  closely  rugulose.  Anterior 
tibift*  strongly  3-dentate,  a  sinuosity  above  upper  large  tooth 
causing  a  fourth  tooth  to  be  weakly  developed.  $  with  anterior 
tibiae  hardly  less  strongly  dentate  than  O;  the  inner  apical  spine 
kjnger  and  more  curved,  but  not  obtuse  at  apex. 

Length  8-105,  breadth  2-4-2-8  mm. 

llab. :  N.S.  Wales,  Victoria,  and  South  Australia  (widely  dis- 
tributed); Lord  Howe  Island  (Macleay  Museum);  New  Zealand 
(Broun). 

The  description  given  above  is  founded  on  sf)ecimens  sent  to 
me  by  Mr.  Lea,  and  taken  by  him  at  Windsor,  near  Sydney;  the 
form  found  on  the  Murray  and  Murrumbidgee  Rivers  seems  to 
vary  a  little  from  the  typical  form,  being  a  lighter  and  more 
convex  insect,  but  I  cannot  find  any  differences  between  them 
tliat  are  worth  considering  of  even  varietal  value.  The  ori<Tinal 
description  seems  inexact  in  giving  the  shape  of  the  prothorax  as 
^*  IcUUwIine  diinidio  longior^^  and  the  elytra,  ^'' froth(yrace  haud 
latiorn"  Sometimes  the  anterior  part  of  the  front  is  densely 
punctate,  and  often  the  punctures  that  are  always  present  on  the 
fddes  of  the  occiput,  near  the  facial  carinie,  extend  across  the 
occiput.  Specimens  of  C.  anstralnsnr  from  Lord  Howe  Island 
art*  in  the  Macleay  Museum;  they  are  probably  identical  with  the 
Hpecies  considered  C,  vngans  by  the  late  Mr.  A.  S.  Olliff  (Mem. 
Aast.  Mus.  1889).  A  specimen  (5 )  sent  to  me  many  years  ago, 
from   New  Zealand   by  Capt.   Thos     Broun,  under  the  name  of 
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0*  *u^(horaXy  Putz.,  in  no  way  differs  from  C  auslraUisict, 
it  apfjf^nni  as   if  C  rugithorax  should  be  regarded  as  a  synon 
t>£  C*.  awtralusicH. 
Specimens  only  8  mm.  in  length  are  rarely  found. 

Clivina  juvenis,  Putzeys. 

Stett  Ent.  Zeit.  1866,  xxvii.  p.  37;  Ann.  Soc.  Ent.  Belg.  18 
m  p.  183. 

Sub jt>j lied  is  a  translation  of  Putzeys'  entire  description. 
ee^niH  t|uite  useless  as  a  ra^ns  of  identifpng  any  species,  a 
ttj>pf»^rs  Uj  l)e  founded  on  an  immature  specimen.  The  quest 
of  whethotj  in  spite  of  the  differences  given  as  distinguishing 
ivQim  C*  ftuattalaHifey  it  may  not  be  that  species,  I  leave  for  L 
who  caji  to  decide. 

Entirely  of  a  slightly  reddish  testaceous  colour.  Behind  1 
anterior  elevation  of  the  front  a  wide  deep  impression  is  notic 
Tlie  iuipresMion  of  the  vertex  is  short  and  less  marked  [than 
C,  avgtrijfa^ce].  The  prothorax  is  narrower,  its  anterior  angles 
liSM*  Hounded;  the  elytra  are  a  little  shorter;  the  teeth  of  the  til 

Ltm^th  8,  El.  4,  breadth  2  mm. 

Uak  ;  ^lelbourne  (Coll.  Chaudoir). 

In  mlfiition  to  the  particulars  given  above  we  learn  from  t 
Hihi^i^iti  Oen^rale  that  the  base  of  the  elytra  is  more  distinci 
(runcat©  thiin  in  C.  australasice. 


Clivina  queenslandica,  n.sp. 

Fornj  li^ht,  rather  depressed.  Head  wide,  lightly  puncta 
on  vertt'x;  prothorax  depressed;  elytra  lightly  striate,  four 
striii  joining  fifth  at  base;  prosternum  with  intercoxal  pa 
ratlier  wide  in  front;  anterior  tibiae  strongly  3-dentate.  Blac 
«hinin^' (pruthorax  sometimes  piceous  black);  legs  piceous  red,  tl 
four  fKiHti^rior  lighter  coloured  than  the  ariterior. 

Hettfl  wide,  subdepressed;  front  lightly  punctate:  clypeus  n 
ili\itlpd    from    front,   lightly   and    widely   emarginate,    a    wi< 
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depressed  rugulose  space  along  anterior  margin;  wings  small, 
rounded,  not  divided  from  median  part;  clypeal  elevation  depressed, 
widely  arcuate;  a  light  sinuosity  dividing  wings  from  supra- 
sDtennal  plates ;  facial  sulci  lightly  impressed,  wide  apart, 
parallel  posteriorly;  facial  carinse  wide,  depressed.  Prothorax 
bevigate,  subquadrate  (1-7  x  1*7  mm.),  narrowed  anteriorly  (ant. 
width  1*3  mm.);  sides  lightly  rounded;  lateral  basal  impressions 
distinct,  short,  narrow.  Elytra  a  little  depressed,  very  little 
wider  than  prothorax  (3-5  x  1-8  mm.),  very  little  narrowed  to 
base;  sides  subparallel;  shoulders  rounded;  stria?  entire,  lightly 
impressed,  finely  crenulate;  interstices  lightly  convex  on  disc, 
♦•ijSfhth  carinate  at  base  and  apex.  Prosternum  with  base  sulcate; 
«»pistema  rugulose  and  transversely  striolate.  Anterior  tibiae 
strongly  3-dentate,  with  a  feeble  projection  above  large  teeth. 
^  with  inner  apical  spine  long,  arcuate. 

Length  6  2-7;   breadth  1-65-1 -9  mm. 

/Iffh.  :  Queensland — Darling  Downs  District  (Lau);  South 
Australia— Lake  Callabonna  (Zietz). 

This  species  is  allied  by  the  form  of  the  anterior  tibiae  in  the 
(J,  and  the  shape  of  the  head  to  C.  australaslce,  Bohem.,  rather 
than  to  those  species  which  resemble  C.  lepida,  Putz.,  in  these 
respects,  as  C.  vagans,  Putz.,  and  C.  dllutipes,  Putz.  It  is  very 
like  C.  dilntipes  in  general  appearance,  but  may  be  distinguished  by 
having  the  head  wider  and  punctate,  eyes  less  prominent,  prothorax 
more  depressed,  elytral  striae  more  finely  punctate,  prosternum 
hulcate  on  base,  external  teeth  of  anterior  tibiae  stronger;  it  has 
even  a  closer  resemblance  to  C.  occuUay  SI.,  but  differs  in  shape 
of  clypeus,  shape  of  prothorax,  prosternum  with  the  intercoxal 
part  wider  anteriorly,  *fec. 

Clivina  leai,  n.sp. 

Narrow,  convex.     Head  depressed,  wide  before  eyes;  prothorax 

of  equal   length   and    breadth,    decidedly   narrowed   anteriorly; 

elytra  strongly  punctate-striate,  fourth  stria  outturned  and  joining 

fifth  at  base,  a  line  submarginal  carina  at  shoulder;  anterior  tibiae 

U 
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strongly  S-dentate.  Black;  elytra  with  apical  third  testae 
I  erl,  under  surface  piceous;  anterior  legs  piceous  brown,  four 
terior  legs  testaceous. 

Head  wide  before  eyes  (1*2  mm.  x  1*2  mm.),  vertex  with  a 
shiiUow  rugae,  not  punctate  except  finely  on  each  side  near  extrei 
oi  facial  carinae:  clypeus  not  divided  from  front,  lightly  and  wi 
emarginate,  anterior  angles  (wings)  widely  rounded;  median 
fie  pressed,  bordered,  defined  on  each  side  by  a  short,  nar 
longitudinal  ridge;  wings  small,  concave;  clypeal  elevation 
tinct,  arcuate;  supra-antennal  plates  rather  depressed,  large,  ^ 
strongly  rounded  and  bordered  externally,  projecting  sha 
and  decidedly  beyond  wings  of  clypeus;  facial  sulci  lig 
impressed,  facial  carinae  short,  wide;  eyes  convex,  projec 
slightly,  deeply  enclosed  by  supra-antennal  plates  in  fr 
liglitly  enclosed  behind;  orbits  abruptly  constricted  beh 
t^rothorax  smooth  (a  few  transverse  striolae  on  disc),  as  1 
ii^  broad  (1'8  mm.  x  1*8  mm.),  widest  a  little  before  postc 
unifies,  decidedly  narrowed  anteriorly  (ant.  width  1*5  mm.),  b 
vurve  short;  border  rather  wide  on  anterior  part  of  sides,  mec 
i\nt[  anterior  lines  well  marked;  lateral  basal  impressions  sh 
distinct.  Elytra  convex,  very  declivous  on  sides,  widest  a  li 
Iteliind  middle  (4  x  21  mm.),  a  little  narrowed  to  base;  s 
lightly  rounded;  base  shortly  truncate  in  middle,  rounded 
each  side;  humeral  angles  not  marked;  striae  deeply  imprei 
on  basal  two-thirds,  becoming  faint  towards  apex,  closely  punct 
the  punctures  strong  towards  base,  weaker  towards  apex.  I 
sternum  with  intercoxal  part  narrow  (not  attenuate)  anterio 
t  ransversely  sulcate  on  base;  epLsterna  finely  rugulose  and  tn 
V  ersely  striolate. 

Ijength  7-7-5,  breadth  21  mm. 

flab.  :  Queensland— Pine  Mountain  (Masters);  N.S.  Wale 
Clarence  River  (Lea);  Central  Australia  (Horn  Scient 
Expedition). 

The  colour  of  the  elytra,  with  the  whole  apical  part  testace 
r©d  from  just  l^ehind  the  third  puncture  of   the  third  interst 


BY   THOMAS   G.    SLOANE.  211 

distmgnishes  this  elegant  species,  which  was  first  sent  to  me  by 
Mr.  A.  M.  Lea,  after  whom  I  have  named  it. 

Var.  ?  C,  apicdUis.  A  specimen  sent  to  me  by  Mr.  Masters,  as 
coming  from  N. W.  Australia,  differs  from  the  type  form  of  C\  kai 
by  being  smaller;  the  head  smooth;  the  prothorax  a  little  shorter 
(1*5  X  1*6  mm.),  more  convex,  more  rounded  on  the  sides,  the 
lateral  basal  impressions  obsolete;  the  strise  of  the  eljrtra  deeper 
and  more  strongly  punctate. 

Length  6,  breadth  1*7  mm. 

It  is  probably  a  distinct  species,  but  requires  studying  with  a 
Domber  of  specimens  before  one;  its  general  resemblance  to 
€.  biplagicUaf  Putz.,  is  very  noticeable. 

Clivina  vittata,  n.sp. 

Robust,  convex.  Front  punctate-foveate;  prothorax  convex, 
broader  than  long  (1-35  x  1*45  mm.),  lightly  narrowed  anteriorly 
(ant.  width  1*15  mm.).  Elytra  rounded  on  sides,  widest  behind 
middle,  a  little  narrowed  to  base  (3  mm.  x  1*6  mm.),  strongly 
punctate-striate;  interstices  convex,  eighth  narrowly  carinate  at 
base,  and  on  apical  curve.  Prosternum  with  intercoxal  part 
narrow  (not  attenuate)  anteriorly,  sulcate  on  base;  episterna 
finely  rugulose-striolate.  Anterior  femora  wide;  tibiae  4-dentate, 
the  upper  tooth  very  feeble.  Piceous  black;  a  reddish  lateral 
vitta  (interstices  5-7)  on  each  elytron,  not  reaching  apex;  legs 
reddish  piceous. 

Length  5-3,  breadth  1*6  mm. 

Ilab. :  N.  S.  Wales— Sydney  (one  specimen  sent  by  Mr. 
Masters). 

A  second  specimen,  labelled  Victoria,  is  in  the  collection  of  the 
Rev.  Thos.  Blackburn,  who  has  kindly  forwarded  it  to  me  for 
examination ;  it  is  smaller  (4*3  x  1  -2  mm.  \  and  has  the  prothorax 
piceous  red,  but  otherwise  agrees  with  the  type. 

This  species  is  allied  to  C,  sellata,  Putz.,  but,  besides  Ijeing 
differently  coloured,  it  differs  by  its  wider  and  more  convex 
form;  wider  prothorax;  elytra  less  parallel,  more  rounded  on  the 
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sides,  widest  behind  the  middle  and  evidently  narrowed  to 
shoulders,  more  widely  rounded  at  apex;  intercoxal  part  of 
sternum  wider  anteriorly:  the  clypeus  is  very  similar  to  thi 
6\  sellata,  but  the  wings  are  smaller  and  recede  a  little  moi 
the  sides,  which  causes  the  angles  of  the  median  part  to  be  jus 
least  indicated;  the  clypeal  elevation  is  less  prominent,  and 
head  is  less  rugulose. 

Section  III. 

Head  with  space  between  facial  impressions  smooth,  uai 
convex;  lateral  sinuosity  between  supra-antennal  plates  and  cly 
obsolete  or  hardly  marked.    Prosternum  with  intercoxal  part 
anteriorly.     Anterior  tibiae  3-dentate  (in  ^  narrower,  and  witl 
teeth  much  less  developed  than  in  J);   inner  apical  spine 
longer  than  in  J,  curved  and  obtuse  at  apex,  in  $  pointed  at  a 

Table  of  Species, 
i.  Bicolorous. 
j.  Elytra  with  basal  part  reddish,  apical  part  black...  C.  b<Malis,  Cb 

jj.  Elytra  reddish,  with  a  large  discoidal  plaga {      *       .   '. '    *, 

•^        '  ^  '^    '^  ^    C.  tximta^  SI. 

ti.  Unicolorous. 

k.  Prosternum  not  transversely  sulcate  on  base 

/.  Size  medium,  head  narrow  and  obliquely  angus- 
tate  before  eyes 

m.  S  with  external  teeth  of  anterior  tibia?  obtuse...   C.  diltttipes,  1 
mm.  S  with  external  teeth  of  anterior  tibiie  slender 

and  prominent U.  angustipeSf 

II.  Size  large,  head  wide  and  roundly  angustate 

before  eyes C.  simulanSf  I 

kk.  Prosternum  transversely  sulcate  on  base 

n.  Elytra  with  sides  very  lightly  or  notpercep-\     C.  vaganSf  Pi 
tibly  narrowed  to  base t    C.  lepida^Fni 

nn.  Elytra  with  sides  strongly  rounded,  decidedly 

narrowed  to  base C.  nydneyend 

Evidently  C.  microdorif  Putz.,  C.  ruhnpeSy  Putz.,  and  C.  isoi 
Putz.,  come  into  this  section. 
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Clivina  basalis,  Chaudoir. 

Bull.  Mosc.  1843,  iv.  p.  733;  Putzeys,  Mem.  Li^ge,  1863,  xviii. 
p.  38. 

Black,  base  of  elytrsL  red  (the  red  part  about  one-third  of  elytra 
in  middle  of  disc  and  sloping  backwards  to  half  the  length  on 
each  side):  legs  reddish  testaceous.  Head  smooth,  convex, 
angustate  with  hardly  a  perceptible  sinuosity  on  each  side  before 
eyes;  cljrpeus  not  divided  from  front,  anterior  margin  bordered, 
widely  emarginate,  anterior  angles  rounded.  Prothorax  convex, 
smooth,  of  almost  equal  length  and  breadth  (I'S  x  1*7  mm.), 
narrowed  anteriorly  (ant.  width  15  mm.);  sides  lightly  rounded; 
basal  ctirve  short;  lateral  basal  impressions  well  marked.  Elytra 
lightly  convex,  a  little  depresed  on  disc,  lightly  rounded  on  sides, 
not  perceptibly  narrowed  to  base  (4x2  mm.),  strongly  punctate- 
striate;  the  stria*  entire,  but  weaker  towards  apex,  fourth  out- 
tamed  and  joining  fifth  at  base;  five  inner  interstices  convex 
towards  base,  becoming  flat  towards  apex,  eighth  distinctly 
marked  on  apical  curve;  a  subraarginal  carina  at  shoulder. 
Prostemum  with  intercoxal  part  wide  anteriorly,  trans vei*se 
Holcus  of  base  obsolete.  Anterior  tibise  3-dentate:  in  ^  narrow, 
first  external  tooth  strong,  short,  second  shorter,  projecting  but 
little  beyond  margin  of  tibia;  inner  apical  spine  elongate,  curved 
and  obtuse  at  a{)ex:  in  9  external  teeth  much  stronger;  inner 
i4)ical  spine  slender  and  acute. 

Length  5-75-7,  breadth  1-6-2  mm. 

//a6  ;  N.S.  Wales  -  Sydney,  Tam worth  (Lea),  Junee,  Narran- 
dera,  Urana,  and  Mulwala  (Sloane);  Victoria;  South  Australia. 

A  well  known  and  easily  identified  species 

Clivina  felix,  n.sp. 

Head  and  prothorax  black;  elytra  reddish  testaceous,  with  a 
large  ovate  black  plaga  on  the  posterior  two-thirds  of  disc  (not 
reaching  margin),  lateral  margins  and  under  surface  piceous;  legs, 
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antennae,  and  palpi  testaceous.  Facies,  head,  prothorax,  ely 
prostemum,  and  legs  as  in  C.  hasali*',  Chaud. 

Length  6-7,  breadth  I -5-1  9  mm. 

Uah,  :  Queensland — Port  Denison  (Masters);  N.  S.  Wak 
Junee,  Nanrandera,  Carrathool,  Urana,  and  Mulwala  (Sloa 
Victoria;  South  Australia  (Blackburn). 

This  species  is  rather  common  in  Southern  Riverina  during 
summer  months.  It  resembles  C.  basalis  so  closely  that  it  i 
be  taken  for  it  at  a  casual  glance,  but  the  colour  differentiate 
the  black  discoidal  patch  of  the  elytra  in  C.  felix  never  rea< 
the  margins  (as  it  does  in  C.  hasaHs),  but  is  separated  bj' 
testaceous  seventh  and  eighth  interstices;  on  the  average  i 
smaller  than  C.  baaalis;  the  only  specimens  more  than  6*5  mn 
length  that  I  have  seen  have  been  those  from  Port  Denison. 
specimen  from  Narrandera  has  the  base  of  the  elytra  clou 
with  black.  From  C,  sellata,  Putz.,  it  diflFers  by  its  larger  i 
less  cylindrical  shape,  smooth  head,  intercoxal  part  of  prosten 
not  attenuate  anteriorly,  anterior  tibiae  3-dentate,  <fec. 


Clivina  eximia,  n.sp. 

Robust,  broad,  lightly  convex.  Head  as  in  C.  basalis,  ( 
prothorax  broader  than  long,  basal  curve  short,  lateral  hi 
impressions  strongly  marked;  elytra  wide,  parallel,  truncate 
base,  punctate-striate,  fourth  stria  outturned  and  joining  fifth 
base,  interstices  convex,  eighth  carinate  at  base  and  apex;  ante 
tibiae  3-dentate,  with  a  small  protuberance  above  upper  to< 
Head,  prothorax,  and  a  large  dorsal  plaga  on  elytra  black;  I 
(widely),  sides,  and  apex  of  elytra  reddish;  under  surface  red< 
or  reddish  piceous;  antenna^,  mouth  parts,  and  four  posterior  ] 
testaceous,  anterior  legs  reddish. 

Head  convex,  smooth  (vertex  and  front  covered  with  mic 
punctures);  lateral  impressions  light:  clypeus  not  divi 
from  front,  wide  anteriorly,  and  very  lightly  emarginate;  wi 
small,  rounded,  not  divided  from  median  part;  eyes  convex,  ] 
minent,  very    lightly   enclosed    behind.       Prothorax  transvi 
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<l-8    X    2  mm.),  lightly  narrowed  anteriorly  (ant.  width  1*7  mm.), 

c<>nvex,    declivous  to   base,  finely   transversely   striolate;    sides 

hardly   rounded  (nearly  straight);   posterior  angles  rounded  but 

marked;  anterior  margin  lightly  and  widely  emarginate;  anterior 

angles  obtuse,  lightly  marked;  border  narrow,  not  weaker  on  sides 

of  basal  curve;  median  and  anterior  lines  strongly  impressed;  lateral 

ba^sal  impressions  short,  deep,  narrow.    Elytra  wide  (4*5  x  2  4  mm.), 

lightly  convex,  subdepressed  on  disc,  shortly  declivous  to  peduncle; 

basse  truncate  (a  little  roundly);   shoulders  rounded:   striae  deep, 

strongly  crenulate,   becoming  lighter  towards   apex,  first   stria 

curv  ing  in  towards  suture  a  little  before  base  and  turning  out 

towards  second  at  l>asal  extremity;   interstices  convex,  depressed 

posteriorly.       Prasternum     protuberant;     intercoxal    part   wide 

ant<*riorly,   sulcate    on    base;    episterna   strongly   rugulose   and 

transversely  striolate. 

Length  8,  breadth  2*4  mm. 

Hab, — North  West  Australia.  (Two  specimens  sent  by  Mr. 
Masters.) 

Closely  allied  to  and  resembling  C.  felix,  SI.,  in  colour,  but  larger, 
wider,  and  more  depressed.  The  discoidal  black  patch  on  the 
fMra  is  oval,  and  extends  in  its  widest  part  over  the  four  or  five 
inner  interstices. 

Clivina  microdon,  Putzeys. 

Ann.  8oc.  Ent.  Belg.  1866,  x.  p.  183 

Df  a  slightly  duller  testaceous  colour  than  C.  juveiiisy  the  last 
Imlf  of  the  elytra  even  more  obscure  than  the  base.  The  antenna* 
are  more  slender.  The  anterior  elevation  of  the  head  is  not 
tiiHili>ou8  and  narrowed  behind  as  in  C.  juvenis,  where  it  has  the 
shaj)e  of  a  horseshoe;  the  vertex  has  not  a  central  fovea;  the 
pnjthorax  is  a  little  flatter,  wider,  and  the  impressions  of  the 
\iQt¥e  are  more  marked  and  rounded  towards  base.  The  anterior- 
tibia*  have  only  two  very  short  and  triangular  teeth  above  the 
apical  digitation. 

Length  7,  El.  3 J,  breadth  If  mm. 

Hab,:  Melbourne  (Coll.  Chaudoir;   two  specimens.) 
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The  above  is  a  translation  of  the  whole  of  Putzeys^  descriptioi] 
of  C.  microdon.  I  cannot  help  thinking  that  it  looks  not  unlike 
a  description  founded  on  an  immature  specimen  of  C  hasalis,  Ch.. 
(^),  discoloured  with  age. 

Clivina  dilutipes,  Putzep. 

Ann.  Soc.  Ent.  Belg.  1868,  xi.  p.  12. 

It  appears  to  me  likely  that  M.  Putzeys  confused  two  species 
under  this  name,  viz.,  the  Victorian  species  which  I  consider 
C.  vagans,  Putz.,  and  a  species  from  the  coastal  districts  between 
Sydney  and  Brisbane,  to  which  I  attribute  the  name  C.  dUutijyes. 
It  is  to  be  regretted  that  M.  Putzeys  gave  no  indication  of  the 
differences  which  divided  C.  dilutipes  from  C.  vaganSy  for  it  seems 
not  unlikely  that  both  may  have  been  founded  on  the  same 
species;  however,  as  there  appear  to  be  two  closely  allied  species, 
to  either  of  which  either  name  seems  equally  applicable,  it  is 
probably  best  to  apply  the  older  name,  C  vagans,  to  the  species 
which  it  strikes  me  as  being  most  fitted  to,  and  then  to  allot  the  later 
name  to  the  remaining  species.  The  resemblance  between  these  two 
species  is  very  great,  the  only  points  of  difference  apparent  to  me 
being  that,  in  C.  dilutipes  the  elytra  are  more  deeply  striate,  with 
coarser  punctures  in  the  strife,  and  the  prosternum  is  not  sulcate 
on  t.he  base.     The  following  is  a  description  of  C,  dilutipes : — 

Narrow,  cylindrical.  Head  small,  smooth,  lightly  bi-impressed; 
prothorax  convex,  sides  rounded;  elytra  narrow,  strongly  punctate- 
striate,  fourth  stria  joining  fifth  at  base;  prosternum  with  inter- 
coxal  part  wide  anteriorly,  non- sulcate  on  base;  anterior  tibia? 
lightly  3-dentate.  Black  (sixth  and  seventh  interstices  sometimes 
piceous  red  on  anterior  third),  legs  piceous  (four  posterior  often 
testaceous). 

Head  small,  narrowly  angustate  before  eyes;  front  and  vertex 
lightly  convex  between  facial  sulci;  clypeus  not  divided  from 
front,  roundly  emarginate;  facial  sulci  lightly  impressed,  sub- 
parallel,  hardly  divergent  posteriorly;  eyes  convex,  enclosed 
)>ehind.     Prothorax  as  broad  ixs  long  (1*75   x    1*75  mm.),  convex, 
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narrowed  anteriorly  (ant.  width  1-35  mm.);  lateral  basal  impressions 
shorty  linear,  well  marked.  Elytra  narrow  (4  x  1*9  mm.),  widest 
a  little  behind  middle;  sides  subparallel,  hardly  narrowed  to 
shoulders;  base  truncate;  shoulders  rounded,  not  marked;  striae 
strongly  impressed,  deeply  punctate,  lighter  towards  apex;  inter- 
4tiee«  convex  near  base,  depressed  behind  basal  third,  eighth  finely 
carinate  at  base  and  near  apex. 

Length  65-7  5,  breadth  1-8-2-2  mm. 

Hah. :  N.  S.  Wales — Windsor,  Clarence  River,  and  Tweed  River 
(Lea);    Queensland — Brisbane  (Coates). 

The  specimens  from  the  Tweed  River  and  Brisbane  are  darker 
coloureil  and  have  a  greater  tendency  to  lose  the  piceous  red  patch 
on  the  anterior  part  of  the  sides  than  those  from  the  Clarence 
River. 

Clivina  angustipes,  Putzeys. 

Ann.  8oc.  Ent.  Belg.  1868,  xi.  p.  12. 

Narrow,  elongate.  Black;  legs  dark  piceous;  antenna?,  palpi, 
and  tarsi  ferruginous.  Head  small,  smooth,  convex,  narrow, 
angustate  without  any  sinuosity  before  eyes;  clypeus  bordered, 
rriandly  emarginate;  frontal  impressions  arcuate,  deep;  eyes 
convex,  prominent.  Prothorax  longer  than  broad  (1  -75  x  1  -7  mm.), 
greatly  narrowed  anteriorly  (ant.  width  14  mm.  \  lightly  rounded 
on  sides,  smooth,  convex;  anterior  angles  obtuse;  median  line 
lightly  impressed;  anterior  line  strongly  impressed;  lateral  basal 
impressions  short,  linear,  distinct.  Elytra  a  little  broader  than 
prothorax  (3*8  x  2  mm.),  lightly  convex,  parallel  on  sides;  base 
truncate;  shoulders  rounded;  striae  moderate,  becoming  shallow 
towards  apex,  strongly  punctate  (the  punctures  very  fine  towards 
apex),  first  flexuous  near  base,  fourth  outturned  and  joining  fifth 
at  base;  interstices  lightly  convex  near  base,  depressed  towards 
af>ex,  eighth  carinate  near  shoulders,  narrowly  carinate  on  apical 
curve.  Prostemum  without  pectoral  ridges;  intercoxal  part 
wide  at  base,  angustate  but  remaining  wide  anteriorly,  transverse 
sulcus  of  base  lightly  marked,  sometimes  obsolete;  episterna 
mgulose  and    transversely   striolate.       Anterior   tibiae    narrow, 
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3-dentate;  apical  digitatiou  long,  lightly  arcuate;  external  teetl 
short,  prominent;  inner  apical  spine  as  long  as  apical  digitation 
truncate,  not  incrassate. 

Length  6-5-7-5,  breadth  1  •9-2-2  mm. 

Hab. :  West  Australia — Swan  River,  Newcastle,  and  Donnj 
brook  (Lea). 

Very  closely  allied  to  C.  lepida,  Putz.,  with  which  it  agrees  h 
facies;  the  head  is  similar,  the  prothorax  seems  a  little  narrowei 
and  longer,  the  elytra  present  no  differences.  The  reasons  foi 
regarding  it  as  distinct  from  C,  lepida  are  that  the  prostemuff 
is  without  pectoral  ridges,  and  not  so  decidedly  (if  at  all)  trans- 
versely sulcate  on  base;  and,  that  the  anterior  tibife  differ  slightly, 
their  external  teeth  being  longer  and  more  prominent,  the  apicaJ 
digitation  longer  and  less  obtuse,  and  the  inner  apical  spine  not 
incrassate  at  apex. 

Clivina  simulans,  n.sp. 

Robust,  elongate,  parallel,  subcylindrical  Head  smooth;  pro- 
thorax  as  long  as  broad,  narrowed  anteriorly;  elytra  with  fourth 
stria  outtumed  and  joining  fifth  at  base,  eighth  interstice  shortly 
subcarinate  at  base,  narrowly  carinate  near  apex;  anterior  tibiae 
3-dentate,  ^  with  external  teeth  much  weaker  than  J,  and  with 
inner  apical  spine  long,  incrassate,  obtuse.  Black,  shining;  anterior 
legs  piceous  brown;  antennae  and  four  posterior  legs  ferruginous. 

Head  smooth,  strongly  roundly  angustate  before  eyes;  the 
lateral  sinuosity  between  the  wings  of  clypeus  and  supra-antennal 
plates  hardly  perceptible;  front  and  vertex  convex,  laevigate; 
clypeus  not  divided  from  front;  a  wide  depressed  space  near 
anterior  margin;  clypeal  elevation  raised,  lunulate;  anterior 
margin  roundly  emarginate;  wings  not  divided  from  median  part, 
small,  external  angles  rounded.  Prothorax  convex,  almost  equal 
in  length  and  breadth  (2*48  x  2*5  mm.),  narrowed  anteriorly  (ant 
width  2mm.);  lateral  basal  impressions  elongate,decidedly  impressed. 
Elytra  truncate  oval  (5*9  mm.  x  28  mm.),  convex;  sides  parallel; 
striae  strongly  impressed,  crenulate-punctate;  interstices  convex 
on  disc,  depressed  towards  apex,  seventh  and  eighth  uniting  at 
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base  to  form  a  short  humeral  carina;  marginal  channel  narrowed 
Mi  humeral  angles.  Prosternum  with  pectoral  part  protuberant; 
intercoxal  part  wide  anteriorly,  non-sulcate  on  base;  episterna 
overhanging  anteriorly,  minutely  rugulose  and  finely  transversely 
^triokte. 
Length  9-3-10-5,  breadth  2-7-2-8mm. 

Hah. :  N.S.  Wales — Urana  District  (Sloane;  common  on  the 
edge  of  the  more  permanent  creeks  and  swamps). 

This  species  resembles  C.  australasice,  Bohem.,  so  closely  that 
it  is  impossible  to  distinguish  them  except  by  a  close  scrutiny. 
The  head  is  smoother,  it  is  not  punctate  as  is  always  the  case  in 
more  or  less  degree  with  C.  australaaicF;  the  sinuosity  between 
the  supra-antennal  plates  and  the  wings  of  the  clypeus  is  less 
marked;  the  antennae  are  a  little  lighter  and  slightly  less 
incrassate;  the  supra-antennal  plates  diverge  from  the  head  more 
pentlj  before  the  eyes;  the  prothorax  is  more  convex,  more 
rtrongly  narrowed  in  front,  the  lateral  basal  impressions  more 
distinct;  the  elytra  are  more  convex,  the  sides  being  more 
declivous  from  the  fifth  stria  to  the  margin,  the  basal  declivity 
is  greater,  the  striae  a  little  more  distinctly  crenulate,  the  sub- 
marginal  humeral  carina  shorter  and  less  developed;  the  base  of 
the  presternum  is  not  sulcate,  and  the  wavy  rugulosity  of  the 
<^istema  is  finer;  the  external  teeth  of  the  anterior  tibiae  are 
Weaker  in  both  sexes  (especially  in  (J),  the  upper  being  smaller 
and  less  outtumed,  the  upper  internal  spine  is  longer,  straighter, 
more  acute,  the  apical  spine  is  lighter  in  both  sexes,  and  in  $ 
is  obtuse  at  the  apex  (in  C.  austrcdasicBy  though  the  inner  apical 
«pine  is  longer  in  (J  than  in  $>  ^*'  ^^  bent  and  pointed  at  the 
apex;. 

Clivixa  VAGAN8,  Putzeys. 

Stett.  Ent.  Zeit.  1866,  xxvii.  p.  38;  Ann.  Soc.  Ent.  Belg.  1866, 
1.  p.  185. 

Narrow,  convex.  Head  small,  smooth;  prothorax  smooth, 
rather  longer  than  broad;  elytra  narrow;  prosternum  with  strong 
pectoral  ridges,  intercoxal  part  wide  anteriorly,  sulcate  on  base. 
Coal  black,  shining;  legs  black,  four  posterior  tibiae  piceous. 
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J.  Head  small,  smooth;  front  and  vertex  lightly  convex;  clypeu 
not  divided  from  front,  lightly  emarginate,  wings  not  dividec 
from  median  part;  supra-antennal  plates  narrow,  not  divide* 
fr-cini  winga  of  clypeus  by  a  lateral  sinuosity;  frontal  foveas  small 
shallow ;  facial  sulci  lightly  impressed,  diverging  lightly  back 
wanin;  facial  carinae  wide,  depressed;  eyes  not  prominent.  Pre 
thorax  a  little  longer  than  broad  (2  x  1*9  mm.),  evenly  convea 
narrowed  anteriorly  (ant.  width  1  6  mm.);  anterior  angles  lightl 
rouiiiled,  lateral  basal  impressions  shallow,  elongate,  minutel; 
pmicUit*j;  median  and  anterior  lines  distinctly  impressed.  Elytr 
ciJtivcjc  (4  X  2*2  mm.);  sides  lightly  rounded,  a  little  narrowed  t 
bas*s  shoulders  rounded:  base  truncate;  lateral  channel  narro\ 
at  humeral  angles,  striae  lightly  impressed,  finely  punctate,  tirs 
Piitirt*,  others  (excepting  seventh)  becoming  obsolete  on  apica 
ikclivity;  interstices  lightly  convex  near  base,  flat  on  apical  hali 
seventh  carinate  at  base,  eighth  narrowly  carinate  near  apex 
PrcffiU^rnum  with  pectoral  part  flat,  margined  by  strong  carina 
tb^e  oblique,  but  becoming  parallel  at  anterior  extremit} 
epijjjtema  finely  rugulose  and  transversely  striolate.  Anterio 
tijuj^  narrow;  the  apical  projection  short  and  but  little  outturnec 
thf*  external  teeth  feebly  developed,  the  upper  not  projectin, 
bi^yond  edge  of  tibiae;  inner  apical  spine  very  long,  curved,  obtus 
ftt  apex. 

$,  Anterior  tibiae  wider,  with  strong  external  teeth,  the  uppe 
Uglitly  prominent;  prosternum  with  pectoral  ridges  shorter  am 
inore  feebly  developed. 

Length  6-5.7-75,  breadth  1  •8-2-2  mm. 

Nab. :  Victoria — Lillydale  (Sloane). 

It  apj)ears  tome  that  this  must  l>e  C  vagans,  Putz.;  it  certainlj 
shoulfi  J)e  the  species  he  mentions  as  from  Melbourne,  at  the  enc 
of  hiH  description;  if  so,  the  type  specimen  was  a  very  small  one 
tliuugh  one  equally  small  has  been  sent  to  me  by  Mr.  Blackburn 
It  is  \ary  closely  allied  to  C.  Upida^  Putz.,  of  which  it  seems  the 
Vict^  intin  representative;  the  more  convex  and  less  parallel  elytra 
hteeni  the  most  decided  character  distinguishing  it  from  C  lepida. 
Tim  h\mk  legs  seem  characteristic  of  the  typical  form  of  C  vagans^ 
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bat  specimens  sent  me  from  Swan  Hill  by  Mr.  C.  French  have 
the  four  posterior  legs  testaceous.  The  black  species  allied  to 
(7.  lepida  require  careful  study  with  large  series  of  freshly 
collected  specimens  from  many  different  localities. 

Clivina  lepida,  Putzeys. 

Stett  Ent.  Zeit.  1866,  xxvii.  p.  38;  Ann.  Soc.  Ent.  Belg.  1866, 
X,  p.  184. 

Narrow,  parallel.  Head  small,  smooth;  prothorax  convex,  not 
l>roader  than  long,  decidedly  narrowed  anteriorly  (ant.  width  1*7 
mm.);  elytra  parallel  on  sides,  punctate-striate,  fourth  stria  out- 
tumerl  and  joining  fifth  at  base.  Prasternum  with  intercoxal 
part  wide  anteriorly,  sulcate  on  base;  anterior  tibiae  3-dentate;  ^ 
with  teeth  of  the  anterior  tibice  much  weaker  than  in  9,  and 
with  the  inner  apical  spine  stout,  curved  and  obtuse  at  apex. 
Black,  shining;  four  posterior  legs  testaceous  red,  anterior  legs 
piceous. 

Head  narrow,  obliquely  angustate,  with  hardly  any  trace  of  a 
lateral  sinuosity  on  each  side  behind  wings  of  clypeus,  convex  and 
smooth  between  facial  impressions;  clypeus  not  divided  from  front, 
anterior  margin  roundly  emarginate,  wings  small,  not  divided  from 
median  part.  Prothorax  rather  longer  than  broad  (2*2  x  215  mm.), 
sides  lightly  rounded,  not  sinuate  behind  anterior  angles;  anterior 
margin  lightly  emarginate  behind  neck;  anterior  angles  obtusely 
n>unded;  median  and  anterior  lines  well  marked;  lateral  basal 
impressions  distinct,  linear.  Elytra  very  little  wider  than  pro- 
thorax (4 -5  mm.  x  2*3  mm.),  lightly  convex;  sides  parallel,  not 
perceptibly  narrowed  to  shoulders;  base  truncate;  shoulders 
rounded;  apical  declivity  lightly  declivous;  striie  more  strongly 
marked  and  punctate  on  disc  than  towards  apex;  interstices 
convex  towards  base,  depressed  towards  apex,  seventh  shortly 
carinate  at  base,  eightly  finely  carinate  near  apex;  lateral  border 
narrow,  hardly  perceptibly  wider  posteriorly.  Prostemum  with 
pectoral  ridges  strongly  developed;  episterna  finely  rugulose  and 
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transversely  striolate.     Anterior  femora  dilatate,  upper  side  ver 
arcuate. 

Length  7-8-5,  breadth  21-2-3  mm. 

Hah. :  N.S.  Wales — ^Windsor  (Lea);  New  Zealand  (Broun). 

This  species  is  readily  separated  from  G.  australasice,  Bohem 
by  its  smooth  head,  narrower  before  eyes,  by  the  weaker  externa 
teeth  of  the  anterior  tibiae  in  both  sexes  (the  fourth  tooth  is  quit 
obsolete)L;  and  by  the  ^  having  the  inner  apical  spine  more  curve 
and  obtuse  at  apex.  A  specimen  sent  to  me  from  New  Zea]an 
by  Capt.  T.  Broun,  under  the  name  of  C.  TugWu>rax,  Putz., 
identical  in  every  respect  with  the  /J  of  C  leptda;  it  seems  1 
have  been  confused  with  C.  auatralasice  by  New  Zealan 
coleopterists.  I  believe  C.  lepida  is  also  found  in  Victoria  an 
South  Australia. 

Var.  1  C  tasmaniensisy  SI.  Coal  black,  shining,  legs  blacl 
Differing  from  C.  lepida  by  its  darker  colour;  more  convex  fom 
prothorax  with  lateral  basal  impressions  feebly  developed,  shallow 
short;  elytra  less  parallel,  more  rounded  on  sides,  strise  less  strong] 
impressed. 

Length  72-8,  breadth  1  •9-2-2  mm. 

Hah.  :  Tasmania  (sent  to  me  by  Mr.  A.  M.  Lea,  as  from  Ta 
mania). 

It  requires  further  study  and  comparison  with  C.  vagans,  Putz 
it  is  doubtless  the  species  that  Mr.  Bates  considered  C,  vagan 
(Cist.  Ent.  ii.  1878). 

Clivina  sydneyensis,  n.sp. 

Robust,  convex.  Head  small;  frontal  sulci  diverging  back 
wards;  prothorax  of  equal  length  and  breadth;  elytra  oval 
narrowed  to  base,  fourth  stria  outturned  and  joining  fifth  at  base 
anterior  tibiae  3-dentate;  the  external  teeth  much  weaker  and  th< 
inner  apical  spine  longer  (obtuse)  in  ^  than  in  J*  Black;  leg; 
piceous  red,  anterior  darker  than  four  posterior. 

Head  small,  smooth,  narrow,  convex;  clypeus  not  divided  fron 
front,  roundly  emarginate;  eyes  not  prominent.  Prothoras 
convex,  of  equal  length  and  breadth  (1*9  x  19  mm.),  decidedlj 
narrowed  anteriorly  ;^ant.  width  1-6  mm.);   anterior  angles  lightlj 
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marked,  obtuse;  anterior  margin  lightly  emarginate;  lateral  basal 
impressions  shallow,  linear  (sometimes  obsolete).  Elytra  oval 
(•I  X  2*1  mm),  con  vex,  widest  behind  middle;  sides  rounded,  decidedly 
narrowed  to  base;  shoulders  not  marked;  base  rounded;  striae 
narrow,  deep  on  disc,  lighter  towards  apex;  their  puncturation 
fine,  dense;  interstices  narrow,  convex  towards  base,  eighth  finely 
carinate  near  apex,  a  short  distinct  submarginal  carina  at  shoulder. 
Prueternum  with  intercoxal  part  wide  anteriorly,  sulcate  on  base; 
pectoral  ridges  well  developed. 

Length  6*5-8,  breadth  1  •8-2-2  mm. 

Hob. :  N.S.  Wales— Sydney  District  (Sloane,  Lea). 

Very  closely  allied  to  C.  lepida,  Putz.,  but  evidently  a  distinct 
species.  The  marked  character  distinguishing  them  is  the  shape 
of  the  elytra.  In  C  sydneyensia  the  elytra  are  more  convex, 
more  deeply  and  abruptly  declivous  on  base,  sides,  and  apex,  the 
«ides  are  greatly  rounded  and  strongly  narrowed  to  the  base,  the 
interstices  are  narrower  and  more  convex,  the  fourth  being  much 
narrower  at  the  base,  the  lateral  border  is  wider  on  the  sides, 
except  near  the  shoulders.  From  C.  dilvtipes,  Putz.,  which  it 
resembles,  it  may  be  distinguished  by  the  more  rounded  sides  of 
the  elytra,  and  by  the  presence  of  a  sulcus  on  the  base  of  the 
presternum.  From  C.  vagans,  Putz.,  it  is  separated  by  the 
Rti-onger  striae  and  more  convex  interstices  of  the  elytra,  &c.  It 
appears  to  be  one  of  the  commonest  species  of  Clivina  in  the 
neighbourhood  of  Sydney. 

Clivina  rubripes,  Putzeys. 

Ann.  Soc.  Ent.  Belg.  1868,  xi.  p.  13. 

The  following  is  a  translation  of  Putzeys'  entire  note  (it  cannot 
be  called  a  description)  on  this  species  : — 

A  little  smaller  than  6\  iepida.  Very  distinct  by  its  legs 
entirely  of  a  red  testaceous  colour;  its  prothorax  wider,  flatter, 
shorter,  nearly  quite  square,  scarcely  a  little  narrowed  to  the 
anterior  angles,  which  are  a  little  more  rounded;  its  eljrtra  longer, 
and  its  shoulders  more  marked. 

Length  8,  El.  4 J,  breadth  If  mm. 

Hab.  :  R'jckhampton  (Coll.  Castelnau). 
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Clivina  isogona,  Putzeys. 

Ann.  Soc.  Ent.  Belg.  1868,  xi.  p.  13. 

"  Fusca,  elytris  pedibusque  4  posticis  fuscotestaceis.  C] 
vix  emarginatus;  vertex  in  medio  oblonge  profunde  foveola 
antice  parum  punctatus.  Prothorax  quadratus  parum  con^ 
suico  medio  profundo,  transversim  undulatus  neque  punc 
Elytra  cylindrica,  basi  truncata,  humeris  rotundatis,  pro 
punctato-striatii.  Tibiae  anticce  apice  digitatfe,  extus  unidig 
denticuloque  superiore  vix  perspicuo  armatae. 

"Long.  8,  El.  3i\  Lat.  If  mm." 

I  translate  the  remarks  which  follow,  as  under : — By  it 
and  general  appearance  it  comes  near  C.  ruhripesy  but  the  ( 
are  a  little  longer  and  the  shoulders  less  rounded;  the  protl 
is  shorter,  still  less  narrowed  in  front,  a  little  less  convex 
median  line  is  more  deeply  impressed  and  the  surface  bears 
more  distinct  undulate  striae;  the  two  impressions  of  the  hsu 
less  marked. 

The  vertex  bears  in  the  centre  a  deep  oblong  fovea  wh 
preceded  by  some  large  scattered  punctures.  The  epistoi 
much  less  emarginate  and  more  strongly  bordered  in  the  m: 
the  antennae  are  a  little  less  thick. 

The  collection  of  M.  de  Castlenau  contains  a  single  spec 
without  exact  locality;   presumably  from  Melbourne. 

Sbction  IV. 

Submarginal  humeral  carinae  of  elytra  nearly  obsolete, 
sternum  with  intercoxal  part  narrow  anteriorly,  sulcate  on 
episterna  punctate.     Ventral  segments  punctulate  laterally. 


•  There  is  evidently  a  mistake  in  these  figures  ;  judging  from  the 
ment  which  follow  s  that  the  elytra  are  longer  than  those  of  C.  nibripi 
probable  we  should  read  4  J. 
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Clivina  pectoralis,  Putzeys. 
Ann.  Soc.  Ent.  Belg.  1868,  xi.  p.  14. 

Robust,  convex;  prothorax  broader  than  long;  elytra  oval  with 
base  truncate,  crenulate-punctate,  fourth  stria  joining  fifth  at 
base,  submarginal  humeral  carina  hardly  developed;  prosternxun 
with  intercoxal  part  sharply  narrowed,  not  attenuate  anteriorly, 
sulcate  on  base,  epistema  finely  punctate;  anterior  tibisB  strongly 
3-dentate.  Head,  prothorax,  legs,  suture  and  lateral  margins  of 
elytra  reddish  brown;  elytra  piceous  brown. 

Head  not  large,  punctate  between  posterior  extremities  of 
*apra-orbital  carinae;  vertex  and  front  convex:  clypeus  not 
divided  from  front,  anterior  margin  widely  emarginate, 
bordered;  wings  not  divided  from  median  part,  widely  rounded; 
&upra-antennal  plates  convex,  rounded  externally,  projecting 
strongly  and  sharply  beyond  wings  of  clypeus;  frontal  fove® 
large,  wide;  facial  carinse  wide,  merely  a  backward  prolongation 
o(  the  supra-antennal  plates;  facial  sulci  wide,  divergent;  eyes 
convex,  not  prominent;  orbits  prominent  and  convex  behind. 
Prothorax  finely  shagreened,  convex,  widest  a  little  before  pos- 
terior angles  (1-3  x  135  mm.),  narrowed  anteriorly  (I'l  mm.); 
sides  short,  evenly  rounded;  anterior  margin  emarginate;  angles 
obtuse;  posterior  angles  marked;  median  line  strongly  impressed: 
Anterior  line  lighter.  Elytra  wider  than  prothorax  (2  9  x  16 
mm.),  oval;  shoulders  rounded,  not  marked;  strife  entire,  deeply 
impressed,  finely  crenulate,  seventh  not  interrupted  at  beginning 
of  apical  curve;  a  short  distinct  striole  at  base  of  first  interstice; 
int<»r8tices  convex,  minutely  shagreened,  eighth  broad,  hardly 
carinate  near  apex.  Intermediate  tibise  with  external  margin 
«pinuloHe,  the  spine  nearest  the  apex  a  little  stronger  than  others. 

Length  4-5-5-2,  breadth  1-35-1  6  mm. 

Hob. :  Queensland  —  Rockhampton    (Coll.    Castelnau);     N.S. 
Wales — Clarence   River   (Lea);    West   Australia   (sent  by  Mr. 
French,  probably  from  N.W.  Coast). 
15 
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A  completely  isolated  species  among  the  Australian  mei 
of  the  genus.  The  external  spur  of  the  intermediate  tibiae  is 
weak  and  situated  not  far  from  the  apex. 

The  description  given  above  is  founded  on  specimens  (J  ?)  f  roi 
Clarence  River,  sent  to  me  by  Mr.  Lea,  which,  although  appeari 
differ  slightly  from  M.  Putzeys'  description  of  C.  pectorcdis  in  hi 
the  puncturation  of  the  head,  prothorax,  and  prostemal  episi 
weaker,  seems  undoubtedly  that  species.  One  specimen 
probably),  of  which  only  the  elytra  now  remain,  is  much  sn 
(4-5  mm.),  differently  coloured — the  elytra  being  black,  witl 
suture  and  lateral  border  reddish  —  the  puncturation  of 
metastemimi  and  ventral  segments  stronger,  and  the  ve 
segments  foveate  laterally.  In  the  specimen  described  above 
puncturation  of  the  prothorax  is  so  obsolete  as  to  requi 
powerful  lens  to  distinguish  it;  the  metasternum  is  finely  pun< 
near  the  sides,  also  the  episterna,  and  the  ventral  segments 
without  punctures  or  lateral  foveae.  A  specimen  sent  to  m 
Mr.  French,  as  from  West  Australia,  is  of  an  entirely  ferrugi 
colour. 

Procera  group. 

Size  large,  or  above  the  average.  Clypeus  truncate-emargi 
(median  part  truncate,  wings  projecting  strongly  forward, 
roundly  obtuse  at  apex).  Elytra  with  fourth  and  fifth  striie 
fluent  at  base,  a  submarginal  carina  at  shoulder  (somet 
feebly  developed,  e.g.,  C.  nyctosyloides,  Putz.).  Prastemum 
intercoxal  part  very  wide  anteriorly,  not  sulcate  on  base.  Ant4 
tibise  3-dentate,  external  teeth  weaker  in  $  than  in  Jj  i' 
apical  spine  in  $  long,  curved,  obtuse  at  apex. 

Fifteen  species  are  associated  in  this  group;  of  these,  tM 
known  to  me,  are  tabulated  below.  The  group  could  readil 
broken  up  into  seven  sections  represented  by  C.  procera^  C.  mo 
cornisy  C.  ohlonga,  C.  regular  is,  C.  nyctosyloides,  C,  niasterst, 
C.  marginata.  The  species  I  do  not  know  are  G.  elegans,  P 
C.  prominens,  Putz.,  and  C.  obscuripes,  Blkb. 
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Table  of  Species  known  to  me, 

A.  Lateral  cAvities  of  peduucle  punctate  or  mgulose. 
B.  Metasternal  epistema  elongate  (metastemum 
between  intermediate  and  posterior  coxae  longer 
than  posterior  coxae). 

C.  Prothorax  not  longer  than  broad,  mandibles 

short   ' C.  procerUf  Vntz. 

CC.  Prothorax    longer    than    broad,   mandibles 
decassating  (antennae  very  abort,  monili- 

form)  G.  monUicomiH,  SI. 

BB.  Metastemal  epistema  very  short  (metasterniim 
between  intermediate  and  posterior  coxsb 
shorter  than  posterior  coxae). 

D.  Head  with  a  strong  transverse  occipital  im- 

pression   C,  oUonga^  Putz. 

DD.  Head  without  a  transverse  occipital  im- 
pression (or  at  most  only  lightly  indicated 
on  sides). 

£.  Head  without  a  noticeable  lateral 
sinuosity  between  supra-antennal 
plates  and  wings  of  clypeus.  Pro- 
sternal  epistema  rugose  on  basal 
declivities (7.  ahhrevicUa,  Putz. 

EB.  Head  with  a  decided  lateral  sinuosity 
between  supra-antennal  plates  and 
wings     of      clypeus.        Frostemal 
epistema  smooth  on  basal  declivities  G.  macleayi,  SI. 
AA.  Lateral  cavities  of  peduncle  smooth. 

F.  Prothorax  not  broader  than  long,  normally 

narrowed  anteriorly C.  regularise  SI. 

FF.  Prothorax  broader  than  long,  greatly  nar- 
rowed anteriorly. 
G.  Mandibles  short. 

H.  Elytra  with  stri«  deep,  entire,  strongly  \  ^  nyctom/loid^H  Putz. 
punctate;  antennae  subfiliform,  second  f    *  r^     f.,.  ,.  *    • 
•  •  i.  J     -J  ji    1           ^u      i.1--  J  J  ^'  ^ntevHtitxalis,  SI. 

joint  decidedly  longer  than  third ^ 

HH.  Elytra  smooth  on  sides  and  apex; 
antennae  filiform,  third  joint  not 
shorter  than  second. 
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I.  Striae  of    elytra  simple,  interstices 

not  convex C.  mn^tersi^  SI. 

II.  Striae  of  elytra  punctate,  interstices 

convex  on  anterior  part  of  disc C.  ovipainis^  SI. 

GG.  Mandibles  long,  decussating. 

K.  Elytra  with  testaceous  margin  ...  C.  marginata,  Po 
KK.   Upper  surface  entirely  black  ...  C.  gracUipes,  SL 

Clivina  procera,  Putzeys. 

Stett.  Ent.  Zeit.  1866,  xxvii.  p.  34;  Ann.  Soc.  Ent.  Belg.  18 
X.  p.  180;  Scolyptus  procerus^  I.e.  xi.  p.  8. 

A  widespread  and  well  known  species;  the  following  diagn< 
will  enable  it  to  be  identified  : — 

Elongate,  parallel,  subcylindrical.  Black,  shining;  legs  picec 
Head  smooth,  lateral  margin  sloping  obliquely  and  evenly  f orw; 
from  a  little  before  the  eyes:  clypeus  not  divided  from  front;  med 
part  truncate;  wings  strongly  advanced,  rounded  at  apex;  fa4 
sulci  lightly  impressed;  eyes  prominent,  lightly  enclosed  behi 
Mandibles  short.  Antennae  not  short,  submoniliform,  ligh 
compressed.  Labrum  5-setose.  Prothorax  subquadrate  (4  x 
mm.),  lightly  convex,  narrowed  anteriorly  (ant.  width  3*3  mr 
declivous  to  base;  anterior  margin  very  lightly  emargini 
Elytra  a  little  wider  than  prothorax  (9*5  x  4*5  mm.),  paral 
strife  crenulate,  strongly  impressed  near  base,  becoming  ligh 
towards  apex  and  sides,  fourth  outturned  and  joining  fifth  at  b« 
seventh  interstice  carinate  at  humeral  angle,  eighth  very  narrow 
and  lightly  indicated  (sometimes  obsolete)  near  ap^x.  Prostern 
protuberant;  intercoxal  part  very  wide  anteriorly,  bordered 
each  side  by  a  strong  wide  carina,  vertical  and  non-sulcate 
base;  epistema  covered  with  a  faint  wavy  rugulosity.  Lat< 
cavities  of  peduncle  punctate.  Metasternum  longer  betw 
intermediate  and  posterior  coxse  than  length  of  posterior  co 
epistema  elongate.  Anterior  femora  thick,  not  channelled  be 
in  $\  tibi»  3-dentate  (much  narrower  and  with  external  te 
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much  weaker  in  $  than  in  J);  inner  apical  spine  in  $  very  long, 
stout,  incurved  and  truncate  at  apex. 

Length  13'5-17,  breadth  3-75-4-7  mm. 

llab.  :  Queensland — Burketown  District  (French),  Rockhamp- 
ton  (Coll.  Castelnau);  N.S.  Wales — Murray  and  Murrumbidgee 
Rivers;  Victoria;  South  Australia. 

Xote. — A  specimen  in  the  possession  of  Mr.  Masters  from  Port 
Darw'in  is  of  the  following  dimensions  : — Head  3*5  x  3*5,  pro- 
thorax  5-25  X  5-3,  elytra  135  x  6,  length  22  mm.  It  is  the 
largest  Clivina  I  have  seen,  but,  beyond  its  apparently  heavier 
baOd,  I  cannot  differentiate  it  from  C.  procera. 

Clivina  prominens,  Putzeys. 

Stett.  Ent.  Zeit.  1866,xxvii.  p.  35;  Ann.  Soc.  Ent.  Belg.  1866, 
X.  p.  182;  Scolyptus  prominfinsy  I.e.  1868,  xi.  p.  8. 

Putzeys'  whole  description  is  in  three  lines  as  under  : — 

Very  near  U.  procera,  of  which  it  is  perhaps  only  a  variety. 
It  is  smaller;  the  prothorax  is  a  little  shorter  and  less  broad 
posteriorly;  the  elytra  are  a  little  narrower  at  the  apex,  and  the 
eyes  are  more  prominent. 

Length  13J,  El.  7,  Lat.  3  mm. 

Hab, :  Australia — Melbourne  (Coll.  Chaudoir  ;  two  specimens 
sent  by  Mr.  Bake  well). 

Clivina  monilicornis,  n.sp. 

Cylindrical,  subparallel.  Head  short,  subdepressed;  mandibles 
not  long,  decussating;  clypeus  emarginate-truncate;  antennae 
short,  moniliform:  prothorax  longer  than  broad,  narrowed 
anteriorly;  elytra  very  convex,  crenulate-striate,  fourth  stria 
joining  fifth  at  base,  eighth  interstice  very  narrowly  carinate  near 
apex,  a  submarginal  carina  at  shoulder;  prosternum  with  inter- 
coxal  part  wide  anteriorly,  lateral  cavities  of  peduncle  deep,  finely 
punctulate;  metastemal  episterna  of  medium  length;  anterior 
tibiae  strongly  3-dentate.  Black,  under  surface  piceous  black,  legs 
piceous. 
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Head  short  (1-6  x  1*8  mm.)>  wide  before  eyes;  vertex  ai 
front  smooth,  wide,  lightly  convex;  clypeal  elevation  prominer 
rounded:  clypeus  divided  from  front  by  a  strong  transver 
impression,  depressed  near  anterior  margin;  median  part  truncat 
bordered;  wings  strongly  advanced,  rounded  externally,  ve 
obtuse  at  apex,  oblique  on  inner  side;  supra-antennal  plates  wid 
rounded  externally,  a  light  sinuosity  dividing  them  from  clype 
wings;  eyes  globose,  prominent,  projecting  lightly  beyond  supr 
an  ten  II  at  plates;  orbits  narrow  and  abruptly  constricted  behin 
facial  sulci  diverging  backwards  from  ends  of  clypeal  suture;  faci 
earinar  ttrick,  prominent.  Labrum  5-setose.  Palpi  stout;  penal 
mate  joint  of  labial  about  same  length  as  terminal.  Anteni: 
with  .second  joint  decidedly  longer  than  third,  joints  4-10  shor 
(pad  rate.  Prothorax  smooth,  longer  than  broad  (3  x  2*8  mm, 
utirrowetl  anteriorly  (ant.  width  2*3  mm.),  very  convex  tran 
Vfsrsely^  lightly  convex  longitudinally,  very  declivous  to  bas 
antc'rior  margin  subtruncate  (lightly  emarginate  behind  neck 
anterior-  angles  obtuse,  hardly  marked;  posterior  angles  rounder 
baaal  curve  short;  border  narrow;  median  and  anterior  lin< 
lightly  impressed;  lateral  basal  impressions  distinct,  roun< 
foveiform.  Elytra  very  convex,  suboval  (6x3  mm.),  light! 
roiindud  on  sides,  widely  rounded  at  apex,  very  declivous  t 
tiuineral  angles,  these  rounded;  strice  finely  crenulate,  strong] 
iinpreas*?d  on  disc,  weaker  towards  apex  and  sides,  seventh  hardl 
ujarked:  interstices  convex  near  base,  becoming  depressed  toward 
apex,  first  of  each  elytron  together  forming  a  wide  lightly  raise 
ijutunLJ  ridge;  the  four  large  punctures  of  third  interstice  stronge 
than  uHual.  Prosternum  protuberant,  not  canaliculate  betweej 
OQXffi  or  ^ulcate  on  base;  episterna  minutely  shagreened  and  ver 
finely  transiversely  striolate.  Anterior  femora  short,  wide,  com 
pr(L*3s*»d:  anterior  tibia3  wide,  strongly  3-dentate;  upper  toot] 
prominent^  triangular;  inner  apical  spine  long,  curved,  pointed 
upper  internal  spine  long,  slender,  acute;  intermediate  tibiae  wide 
comjire^sed,  external  spur  strong,  erect. 

length  0-5-1 1*5,  breadth  2*6-3  mm. 

Htxh. :  Queensland — Port  Denison  (Masters). 
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An  anomalous  species ;  the  arrangement  of  the  strue  at  the 
base  of  the  elytra  and  the  form  of  the  clypeus  associate  it  with 
C  proeeroj  Putz.,  and  C.  abhrevicUa^  Putz.;  probably  it  is  more 
closely  allied  to  C.  ahbreviata,  Putz.,  than  to  any  other  species 
known  to  me,  but  the  longer  metastemal  epistema  seem  to 
preclude  its  being  put  with  that  species.  The  metastemal  epis- 
t«rna  are  much  shorter  than  in  C.  procera,  being  very  little  longer 
than  in  C.  gracUipes^  SI.,  C  eniarginata,  Putz.,  or  C,  nyctosyloidesj 
Putz.,  but  much  narrower,  especially  in  front,  than  in  those  species. 

Clivina  blegans,  Putzeys. 

Mem.  li^ge,  1863,  xviii.  p.  44;  Stett.  Ent.  Zeit.  1866,  xxvii. 
p.  36;  Ann.  Soc.  Ent.  Belg.  1866,  x.  p.  179. 

'*  Nigra,  nitida,  palpis  tarsisque  testaceis;  labro,  antennis  pedi- 
buijque  brunneis.  Clypeus  truncatus,  alls  angulatim  prominenti- 
bus.  Pronotum  planiusculum,  oblongo-subquadratum,  antice 
angustatum,  a  basi  rotundatum,  angulis  posticis  nee  prominulis. 
Eljrtra  elongato-oblonga,  punctato-striata,  interstitio  3°  quadri- 
ponctato.  Tibiaj  anticse  sulcatse  extus  fortiter  bidentatse; 
intermediae  calcaratse. 

**Long.  15,  El.  8,  Lat  4  miU." 

The  above  is  M.  Putzeys'  original  diagnosis;  it  is  followed  by  a 
lengthy  description  which,  only  omitting  a  few  unimportant 
details,  may  be  thus  translated  : — 

The  antenna  are  short,  rather  thick,  incrassate,  moniliform 
from  the  fifth  joint. 

The  mandibles  are  short,  broad,  particularly  at  the  base,  rather 
strongly  arcuate,  not  very  acute  at  apex. 

The  epiatoma  is  very  lightly  sinuate,  closely  united  to  its  wings 
which  project  strongly  in  an  acute  angle,  the  apex  of  which  is 
obtuse;  the  wings  are  less  than  usually  divided  from  the  supra- 
antennal  plates.  The  anterior  elevation  has  posteriorly  a  broad 
impression,  wliich  decreases  a  little  in  depth  at  the  centre  and  at 
the  sides.  The  whole  head  Is  finely  punctate.  On  the  vertex  a 
hardly  noticeable  small  impression  is  seen,  and  a  little  further 
forward  on  the  sides  two  transverse  impressions,  which  extend  a 
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little  backwards.     The  eyes  are  not  very  prominent,  their  postc 
thii-d  being  embedded  in  the  lateral  margin  of  the  head, 
impression  which  divides  the  head  from  the  neck  is  hardly  mai 
in  the  middle. 

The  prothorax  is  quadrate,  a  little  longer  than  broad,  narro 
anteriorly,  very  rounded  at  the  posterior  angles,  not  ir 
proloDged  posteriorly;  the  surface  is  lightly  convex,  the  ante 
margin  is  widely  emarginate;  the  angles  are  a  little  promin 
the  aides,  cut  obliquely  for  their  first  half,  are  regularly  curve 
the  base;  the  posterior  angles  form  no  prominence;  only  a  h 
internal  puncture  is  seen  above  a  tubercle,  which  does  not  pro 
beyond  the  marginal  border.  The  transverse  anterior  impresi 
is  rather  close  to  the  margin;  the  longitudinal  impression  ext€ 
fx  little  past  the  first.  In  the  middle  of  each  side  of  the 
thf>rax,  facing  the  posterior  angles,  a  rather  wide  shallow  fove 
Tirificed,  which  extends  forward  in  a  straight  impressed  and  n 
mfirked  line,  reaching  beyond  the  anterior  third  of  the  prothoi 

The  elytra  form  a  very  elongate  regular  oval;  their  upper  suri 
is  ttepressed  longitudinally  along  the  suture  on  the  anterior  th 
the  striae  are  punctate,  but  the  interstices  are  not  raised.  I 
a  prolongation  of  the  seventh  interstice,  which  at  the  shouj 
unites  with  the  marginal  border;  only  the  interstices  1-3  to 
the  base. 

The  anterior  tibiae  are  wide,  sulcate  on  upper  side;  extemj 
they  have  a  rather  long  strong  tooth,  and  above  this  a  second  si 
anci  broad  tooth.  The  intermediate  tibiae  are  wide,  spinose  aL 
the  posterior  side,  which  is  armed  with  a  spur. 

Underneath  all  the  body  is  covered  with  undulating  transve 
striolsp,  dotted  with  rather  scattered  punctures. 

/fab.  :  Australia  (one  specimen). 

In  his  "  Revision  G6n^rale"  M.  Putzeys  has  formed  a  separ 
gri^up  for  C.  elegans,  of  which  he  treats  as  follows,  beinj 
translation  of  his  remarks  in  the  Entomolgische  Zeitung : — 

Twenty -sixth     Group. 
It    has    much    resemblance     to    the    twenty-seventh    grc 
[C*  procera].      It  diflfers  by  it«  less  shining  colour,  its  darJ 
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antenna*,  its  legs  of  a  blackish-brown,  its  epistoma  with  less 
narrow  wings,  its  thicker  antennse,  its  eyes  enclosed  on  all  sides, 
the  anterior  impression  of  the  head  a  little  deeper,  its  head  more 
convex,  very  finely  punctate,  its  prothorax  more  oval  and  more 
emarginate  in  front,  its  elytra  more  convex,  of  a  very  regular 
elongate-oval  shape,  its  strire  deeper,  the  under  surface  of  the 
prothorax  finely  striolate-punctate,  and  particularly  by  the 
metastemal  epistema, which  are  short  and  square;  the  paronychium 
is  a  little  longer. 

The  central  carina  of  the  prosternum  is  broad,  canaliculate 
only  between  the  coxae 

31  Putzeys  also  says  that  he  had  possessed  this  insect  a  long 
time,  and  that  it  was  given  to  him  as  coming  from  South  America. 
is  the  greater  part  of  its  features  show  an  affinity  to  the  Aus- 
tralian species  he  adds  that  he  suspects  that  this  country  may 
▼ell  be  its  true  habitat. 

The  impression  left  upon  my  mind  by  a  study  of  Putzeys' 
dencription,  with  specimens  of  C.  oblonya,  Putz.,  before  me,  is 
tliat  it  may  well  have  been  founded  on  a  specimen  (9)  of  that 
*pec\e!^  and  it  is  to  be  regretted  that  M.  Putzeys  when  describing 
C.  otlonya  did  not  compare  it  with  C.  elegans.  The  only  features 
tbu  ^parate  these  species  seem  to  be  the  punctate  strire  and  the 
interetices  not  raised,  with  the  striolate-punctate  under  surface  of 
C.  tlegans;  however,  a  specimen  of  C  oblonga,  referred  to  under 
that  species  as  identical  with  Ceratoglossa  foveiceps,  Macl.,  {vide 
p  235),  presents  elytral  characters  that  might  be  described  as  are 
those  of  C  eleyans.  It  is  possible  the  fine  punctures  of  the  head 
and  under  surface  may  be  a  post  mortem  effect;  still,  as  M.  Putzeys 
regarded  the  species  he  named  C.  ohlonga  as  undescribed,  his 
opinion,  must,  I  think,  be  upheld,  though  not  without  doubt  on 
tnypart. 

Clivina  oblonga,  Putzeys. 

Hcolyptiis  oblongiiSy  Putz.,  Ann.  Soc.  Ent.  Belg.  1873,  xvi.  p.  10; 
t'9ratoglo8$a /oveicep8,  Macleay,  Trans.  Ent.  Soc.  N.S.W.  18G3, 
i.  p.  73. 
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Robust,  elongate-oval.  Head  strongly  transversely  impressed 
behind  vertex;  antennae  moniliform;  mandibles  short:  elytra 
oblong-oval;  striae  deep,  entire;  lateral  cavities  of  peduncle 
punctate;  metastemum  and  metasternal  epistema  short;  anterior 
tibise  3-dentate.  Black,  shining;  under  surface  minutely  shag- 
reened. 

2-  Head  smooth,  narrowed  to  a  neck  behind  eyes;  lateral 
margins  sloping  obliquely  and  evenly  forward  from  a  little 
before  eyes;  a  deep  oblique  impression  dividing  clypeus  on 
each  side  from  supra-antennal  plates — these  impressions  some- 
times turning  inwards  and  dividing  the  clypeus  from  the  front  at 
each  side:  clypeus  not  divided  from  front  in  middle,  convex, 
declivous  to  anterior  margin;  this  bordered,  deeply  truncate- 
emarginate;  wings  concave,  strongly  advanced,  widely  rounded  at 
apex,  sloping  gently  to  median  part  on  inner  side;  supra-antennal 
plates  large,  convex,  not  divided  from  the  wide  convex  facial 
carinad;  facial  sulci  strongly  impressed;  eyes  convex,  deeply 
enclosed  in  orbits;  these  large,  strongly  protuberant  (about 
two-thirds  size  of  eyes)  behind  eyes;  supra-orbital  punctures 
distant  from  eyes;  temporal  region  strongly  rugulose;  guls 
finely  rugulose.  Antennae  stout,  moniliform,  incrassate:  joints 
5-10  short,  strongly  compressed.  Palpi  with  apical  joint 
thick,  oval.  Prothorax  smooth  (faint  transverse  striolae  notice- 
able under  a  lens),  a  little  longer  than  broad  (3-7  x  3*5  mm.\ 
narrowed  anteriorly  (ant.  width  3  mm.),  depressed,  shortly 
declivous  to  base;  sides  very  lightly  rounded;  posterior  angles  not 
marked;  anterior  margin  emarginate,  widely  and  obtusely  trun- 
cate on  each  side  of  neck;  border  narrow,  reflexed  on  sides; 
lateral  basal  impressions  weakly  developed  or  obsolete;  anterior 
line  deeply  impressed.  Elytra  a  little  wider  than  prothorax 
(7*7  X  3*8mm.),  subdepressed;  sides  lightly  rounded;  base  narrow 
and  subemarginate  between  humeral  angles;  strise  deeply 
impressed,  entire  (the  inner  ones  often  obsoletely  crenulate), 
fourth  joining  fifth  at  base,  but  not  outturned;  interstices 
convex,  eighth  shortly  carinate  at  base,  narrowly  carinate 
on  apical  curve;   border  reflexed;    lateral  channel  wide.       Pro- 
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sternum  with  intercoxal  part  channelled,  wide  anteriorly,  almost 
vertical  and  non-sulcate  on  base;  pectoral  carinie  weakly  developed, 
widely  divergent  anteriorly.  Metasternum  much  shorter  between 
intermediate  and  posterior  coxte  than  length  of  posterior  coxoe. 
L^  in  every  way  similar  to  those  of  C.  procera. 

Length  13-5-16,  breadth  3-8-4-6  mm. 

Hob. :  N.  S.  Wales — Richmond  River  (Macleay),  Narrara 
Creek  (Sloane),  Burrawang  (Fletcher). 

Allied  to  (7.  abbreviata,  Putz.,  from  which  the  strong  transverse 
occipital  impression,  which  is  characteristic  of  C,  oblonga,  at 
once  separates  it. 

The  number  of  punctures  on  the  third  interstice  of  the  elytra 
Taries  from  four  to  five;  the  posterior  puncture  in  C.  oblonga  is  deep 
and  placed  opposite  the  extremity  of  the  fourth  interstice,  and  is 
much  nearer  the  apex  than  in  any  other  of  the  large  species  of 
Clivina  from  Australia.  The  form  of  the  apical  extremities  of 
the  third  and  fifth  interstices  is  worthy  of  note — these  interstices 
are  strongly  raised  and  confluent  at  their  apices,  the  apex  of  the 
fourth  interstice  terminating  in  a  rather  deep  depression  formed 
by  this  union  of  the  third  and  fifth. 

A  specimen  ($)  is  in  my  collection  which  I  have  compared  and 
found  identical  with  the  type  of  Ceratoglosaa  /oveiceps,  Macl.  It 
is  larger  (16  x  4*6  mm.)  and  more  convex  than  typical  specimens 
of  C.  oblonga,  has  the  prothorax  a  little  shorter  (3-8  x  3*8  mm.), 
the  striae  of  the  elytra  distinctly  crenulate,  and  the  posterior 
Urge  puncture  of  the  third  interstice  a  little  further  from  the 
apex;  but  I  cannot  think  it  a  different  species.  The  name 
foveiceps  was  preoccupied  in  Clivina  when  Sir  William  Macleay 
bestowed  it  on  his  species;  the  later  name  oblonga  therefore  has 
to  be  adopted. 

Clivina  abbreviata,  Putzeys. 

Scolyptiis  abbreviata8f  Putz.,  Ann.  Soc.  Ent.  Belg.  1873,  xvi. 
p.  10. 

This  species  agrees  with  0.  oblonga,  Putz.,  in  most  features;  the 
head  is  similar,  excepting  that  the  transverse  occipital  impression  is 
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wanting;  the  metaaternum  and  its  epistema  are  similar;  th< 
are  aimilar,  but  the  external  teeth  of  the  anterior  tibiae  are  : 
stronger.  The  following  brief  description  will  enable  it  i 
reco^mised  : — 

Black,  legs  piceous,  or  reddish.  $.  Prothorax  as  long  as  I 
{31  X  3*1  mm.),  decidedly  narrowed  anteriorly  (ant.  widtl 
mm.),  lightly  convex;  sides  lightly  rounded;  basal  curve  fi 
anterior  margin  emarginate;  anterior  angles  lightly  adva 
widely  rounded.  Elytra  oval  (6*5  x  3*4  mm,);  striae  and  inter 
a^  in  C.  oblong  a,  eighth  interstice  feebly  and  shortly  car 
near  apex.  Prosternum  as  in  C.  ohlonga,  the  pectoral  ci 
more  strongly  developed.  Anterior  tibiae  3-dentate,  the  ext 
teeth  strong.     Under  surface  minutely  shagreened. 

Length  12o-13-5,  breadth  3-4-3-8  mm. 

llitb,  :  Queensland — Wide  Bay  District  (Spencer,  Masters 

}fuU. — in  the  specimen  before  me,  the  third  interstice  has 
punctures  on  each  elytron,  the  three  anterior  ones  not  I 
placeij  quit«  similarly  on  each  elytron.  In  C.  abbreviata,  the 
terior  puncture  is  placed  at  the  beginning  of  the  apical  decli 
not  on  the  declivity  at  the  junction  of  the  third  and  fourth  s 
as  in  6*.  oblonga,  Putz. 

Clivina  macleayi,  n.sp. 

Short,  robust,  convex.  Head  convex,  facial  carinse  divei 
strongly  backwards,  clypeus  deeply  truncate-emarginate; 
thorax  subquadrate,  lightly  narrowed  anteriorly;  elytra 
stnmq^ly  striate,  fourth  stria  outturned  and  joining  fifth  at  1 
interKtices  equal,  lightly  convex,  seventh  forming  a  weak 
marginal  carina  at  shoulders,  eighth  obsolete  on  apical  ci 
latei'al  cavities  of  peduncle  minutely  shagreened,  not  punc 
nietjiisternal  epistema  short;  anterior  tibiae  3-dentate.  Pic 
brown,  prothorax  and  upper  part  of  head  darker. 

Head  wide  before  eyes,  abruptly  constricted  on  sides  be 
eyes;  front  and  vertex  wide,  convex;  frontal  impressions  t 
ishallnw;  clypeal   elevation  convex,  declivous   in  front:    cly 
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diyided  from  front  by  an  irregular  shallow  impression,  this 
impdression  obsolete  in  middle;  median  part  not  divided  from 
wings,  truncate;  wings  advanced,  roimded  at  apex  and  externally, 
inner  side  gently  oblique;  supra-antennal  plates  short,  wide, 
rounded  externally,  projecting  strongly  beyond  clypeal  wings; 
eyes  deeply  embedded  in  orbits  behind,  small,  convex,  hardly 
mure  prominent  than  supra-antennal  plates;  orbits  projecting 
strongly  from  sides  of  head  behind  eyes;  facial  carinse  strongly 
dc^veloped,  converging  roundly  in  front  and  reaching  clypeus. 
Mandibles  short.  Labrum  5-setose.  Labial  palpi  stout;  penulti- 
mate joint  not  longer  than  terminal;  this  thick,  obtuse  at  apex. 
Antennae  short,  moniliform;  third  joint  shorter  than  second;  joints 
5-10  short,  quadrate.  Prothorax  subquadrate  (2*3*  x  2*45  mm.), 
widest  just  before  posterior  angles,  a  little  narrowed  anteriorly 
*ant.  width  2*15  mm.),  convex,  very  declivous  to  base;  sides 
lightly  and  widely  sinuate,  rounded  to  anterior  angles;  anterior 
margin  widely  and  deeply  emarginate;  anterior  angles  distant 
6tnn  neck,  obtuse  but  marked;  posterior  angles  rounded,  not 
marked;  basal  curve  very  short;  lateral  channel  well  developed; 
median  line  strongly  impressed,  reaching  base;  anterior  line 
distinct,  very  near  margin;  border  narrow,  not  upturned  at 
posterior  angles.  Elytra  oval  (4*5  x  2*5  mm.),  widest  a  little 
behind  middle;  sides  strongly  rounded;  shoulders  rounded;  apex 
^(lely  rounded;  striae  deep,  simple,  seventh  hardly  less  deeply 
impressed  than  others.  Prosternum  with  intercoxal  part  wide 
anteriorly,  non-sulcate  on  base;  episterna  very  feebly  transversely 
striolate,  overhanging  near  anterior  angles.  Anterior  femora 
short,  wide,  strongly  arcuate  above,  rounded  not  channelled 
below;  tibiffi  rather  wide,  apex  short,  wide,  curved,  first  external 
tooth  wide,  prominent,  upper  tooth  wide,  not  prominent,  inner 
apical  spine  thick,  truncate,  longer  than  apical  digitation  (as  long 
•8  three   basal   joints   of    tarsua),    upper   internal   spine   finely 


*  Thia  ii  the  length  in  the  middle;  from  anterior  un^le  to  bane  the 
l«ogth  about  equals  the  breadth. 
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acuminate;  intermediate  tibiae  with  out*er  edge  spinulose 
external  spur  prominent  and  placed  considerably  before  the 

Length  9,  breadth  2*5  mm. 

Hah.  :  Queensland — Port  Darwin,  Roper  River  (sent  b] 
Masters). 

A  very  distinct  species,  in  general  appearance  much  resem 
a  small  species  of  Fromecoderua,  Its  affinity  is  to  C.  abbret 
Putz.,  but  it  differs  greatly  from  that  species  by  its  smaller 
head  much  wider  in  front  of  eyes,  more  strongly  rounds 
strong  sinuosity  behind  wings  of  clypeus)  to  anterior  angles 
facial  carinsB  long,  incurved,  forming  a  border  to  the  inner 
of  the  supra-antennal  plates,  eyes  more  deeply  enclosed  in  or 
these  more  abruptly  constricted  behind;  prothorax  more  quad 
the  sides  sinuate,  the  basal  curve  still  shorter;  prosternum 
intercoxal  part  not  bisulcate,  tfec. 

ClIVINA   RBGULARI8,  n.Sp. 

Robust,  parallel.  Head  as  in  C,  procera;  clypeus  d( 
emarginate-truncate;  prothorax  as  long  as  broad,  lightly  nam 
anteriorly;  elytra  parallel,  simply  striate,  striae  deep  on  disc,  "^ 
on  sides,  interstices  convex  on  disc,  eighth  feebly  indicated 
apex,  submarginal  humeral  carina  short;  prosternum  with  ii 
coxal  part  very  wide  anteriorly,  episterna  smooth;  lateral  cav 
of  peduncle  deep,  not  punctate;  metasternal  episterna  of  niec 
length;  metasternum  between  anterior  and  posterior  coxw 
longer  than  posterior  coxae;  anterior  tibife  3-dentate.     Black. 

Head  smooth,  large  (2  x  2*2  mm.),  convex,  obliquely  angus 
before  eyes;  lateral  impressions  light;  clypeal  elevation  con^ 
clypeus  di\aded  from  front  on  sides,  depressed  along  ante 
margin;  median  part  truncate;  wings  concave,  strongly  advan 
obtusely  rounded  at  apex;  eyes  prominent,  convex,  enclosed 
orbits.  Prothorax  as  long  as  broad  (2*9  mm.  x  2*9  mm.),  lig 
narrowed  anteriorly  (ant.  width  2*4  mm.),  smooth,  convex;  s 
nearly  straight,  obsoletely  sinuate;  posterior  angles  rounded, 
marked;  anterior  margin  widely  and  very  lightly  emargin 
anterior   angles   obtuse,    but    slightly   prominent;    median 
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anterior  lines  strongly  impressed;  lateral  basal  impressions 
elongate,  very  shallow.  Elytra  truncate-oval  (6*2  x  3  mm.),  a 
little  narrowed  to  base,  very  convex;  sides  rounded;  apex  widely 
rounded;  base  truncate;  shoulders  rounded;  striae  obsoletely 
crenulate,  four  inner  ones  very  strongly  impressed,  weaker  towards 
apex,  fifth,  sixth  and  seventh  successively  weaker  (seventh 
veiy  faint);  five  inner  interstices  convex,  seventh  and  eighth 
raiited  at  base  and  forming  a  short,  rather  broad  and  lightly 
raised  carina  at  humeral  angle.  Legs  stout;  anterior  trochanters 
oot  projecting  at  base  of  femora;  tibiae  with  apical  digitation 
short,  thick,  two  external  teeth  short,  thick,  prominent,  inner 
apical  spine  longer  than  apical  digitation,  obtuse  at  apex;  external 
8pttr  of  intermediate  tibire  as  in  C.  australasice. 

Length  11-5,  breadth  3  mm. 

Bab.  :  New  South  Wales — New  England. 

Two  specimens,  both  apparently  ^,  were  sent  to  me  by  Mr. 
Masters.  A  very  distinct  species — in  general  appearance  it 
resembles  C.  atitttralasiff',  Bohem.,  but  the  smooth  prosternal 
epiatema  and  peduncle,  the  emarginate- truncate  clypeus,  tfec, 
show  it  to  be  allied  to  C.  jyrocero,  Putz.,  and  C.  ob/onga,  Putz.; 
probably  its  nearest  ally  is  C.  monilicornisj  SI ,  with  which  it  is 
*«sociated  by  the  length  of  the  metasternal  episterna,  but  its 
4ntenn»,  though  moniliform,  are  longer;  the  head  is  larger,  with 
vider  supra-antennal  plates;  the  prothorax  is  shorter,  less  strongly 
iianx)wed  anteriorly,  and  without  the  rounded  basal  fovete  of  C. 
woniViVomw;  the  elytra  are  less  convex.  From  C.  simuians,  SI, 
it  is  reatlily  distinguished  by  its  thicker  antennae;  the  form  of  the 
clypeus;  eljtra  more  rounded  on  sides,  the  striai  not  punctate;  the 
pixwtemal  episterna  not  rugulose  on  the  basal  declivities,  *fec. 

Clivina  nyctosyloides,  Putzeys. 

Ann.  Soc.  Ent.  Belg.  1868,  xi.  p.  10. 

Oval,  robust,  convex.  Head  large,  eyes  prominent;  prothorax 
transverse,  subtrapezoid,  very  convex;  elytra  oval,  deeply  punctate- 
Btriate,  atriie  entire,  fourth  joining  fifth  at  base,  interstices  convex, 
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eighth  interrupted  at  beginning  of  apical  curve,  very  narrow] 
carinate  near  apex,  submarginal  humeral  carinte  obsolete;  pr 
sternum  with  intercoxal  part  very  wide  anteriorly;  lateral  cavitii 
of  peduncle  smooth,  wide,  shallow;  anterior  tibiae  3-dentat( 
external  spur,  of  intermediate  tibiae  oblique  and  near  apej 
Black,  legs  piceous,  antennae  and  tarsi  reddish. 

Head  large  (1*8  x  2*2  mm.),  smooth  between  lateral  impre 
sions;  a  punctiform  impression  in  middle  between  eyes;  a  stron 
lateral  sinuosity  between  wings  of  clypeus  and  supra-antennj 
plates:  clypeus  not  divided  from  front,  depressed  along  anteric 
margin;  median  part  truncate;  wings  concave,  strongly  advance 
beyond  median  part,  roundly  obtuse,  oblique  on  inner  side;  throa 
very  convex,  guise  with  a  few  faint  wavy  striolse;  eyes  conveji 
prominent,  enclosed  on  lower  side  posteriorly.  Labial  palpi  stout 
penultimate  joint  about  same  length  as  terminal,  this  stout 
fusiform,  truncate.  Antennse  not  long,  lightly  compressed,  no 
incrassate;  second  joint  decidedly  longer  than  third.  Prothoraj 
smooth,  transverse  (3*2  x  3  5  mm.),  widest  a  little  before  posterioi 
angles,  greatly  narrowed  anteriorly  (ant.  width  2*5  mm.),  roundet 
on  sides,  evenly  convex,  gently  and  roundly,  but  deeply  declivous 
to  base;  anterior  angles  obtuse ;  posterior  angles  obtuse,  but 
marked;  border  thick,  widened  at  and  passing  round  anterioi 
angles;  median  line  deeply  impressed;  anterior  line  distinct  anc 
near  margin;  lateral  basal  impressions  wanting.  Elytra  oval 
(7*5  X  4  mm.),  convex,  wide  acroas  base;  shoulders  rounded;  apex 
widely  rounded;  striae  strongly  impressed,  entire,  coarsely  punc- 
tate, the  puncturation  strong  on  apical  third,  seventh  hardly 
impressed,  but  distinctly  indicated  as  a  row  of  punctures;  inter- 
stices convex  for  whole  length,  seventh  wide  and  convex  on  apical 
curve,  joining  first  at  apex.  Prosternum  with  intercoxal  part  bi- 
sulcate,  non-sulcate  on  base;  episterna  smooth  (only  some  minute 
wavy  transverse  scratches),  hardly  overhanging  anteriorly.  Meta- 
8t:^rnum  a  little  longer  between  intermediate  and  posterior  cox« 
than  length  of  posterior  coxae;  episterna  rather  wide  posteriorly. 
Anterior  femora  compressed;  tibiae  with  apical  digitation  long, 
stout,  strongly   curved,    first   external   tooth   prominent,   stout, 
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obtu8e,  upper  not  prominent,  upper  internal  spine  slender,  very 
icumiuate:  intermediate  femora  long;  tibia?  with  external  spur  a 
little  above  apex,  pointing  obliquely  downwards. 
Length  13,  breadth  4  mm. 

Bah. :  Queensland — Rockhampton  (Coll.  Castelnau),  Dawson 
^vet  (BamardK 

M.  Putzeys  formed  a  separate  group  for  the  reception  of  this 
species,  but  I  have  placed  it  among  the  large  assemblage  of 
^jecies  which  I  term  the  ^^  procera  group,^'  in  which  it  is  the 
representative  of  a  distinct  section.  Putzeys  describes  the  inner 
ipical  spine  of  the  anterior  tibite  as  etjualling  in  length  the  apical 
digitation,  not  diminishing  in  width  and  truncate  at  apex  in  the 
(J,  and  acuminate  in  the  J;  I  only  know  the  9,  in  which  it  does 
Dot  actually  equal  the  apical  digitation  in  length. 

The  elytra  (only)  of  a  specimen  are  in  my  collection  received 
from  the  late  Mr.  G.  Barnani  from  Coomooboolaroo,  Dawson 
River,  in  which  the  fourth  stria  is  free  at  the  base. 

Clivina  interstitialis,  n.sp. 

Oval,  robust,  convex.  Head  convex,  eyes  convex;  prothorax 
twwverse,  subtrapezoid,  longitudinally  convex;  elytra  ovate,  wide, 
deeply  punctate-striate,  fourth  stria  joining  fifth  at  base,  inter- 
stices very  convex,  eighth  interrupted  at  beginning  of  apical 
corve,  finely  carinate  near  apex,  submarginal  carinse  of  shoulders 
obsolete ;  prostemum  with  iutercoxal  part  bisulcate,  wide 
Ulteriorly,  non-sulcate  on  base;  episterna  smooth,  not  overhang- 
ing in  front;  lateral  cavities  of  peduncle  wide,  very  shallow,  not 
panctate;  metastemal  episterna  shorter  than  usual  in  genus; 
Mterior  tibiae  narrow,  3-dentate,  apex  long,  wide,  curved;  external 
spur  of  intermediate  tibiie  short,  stout,  nearer  apex  than  usual. 
Black,  antennsB  and  tarsi  piceous. 

Head  not  large  (1*6  x  1*8  mm.),  convex,  smooth  between  facial 

imprewions,    obsoletely   transversely   impressed    behind   vertex; 

frontal  impressions  narrow,  extending  on  to  wings  of  clypeus; 

ficial  sulci  linear,  deep,  divergent :    clypeus  with  median  part 

16 
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truncate;  wings  concave,  strongly  advanced  beyond  medial 
obtusely  rounded  anteriorly;  guise  convex,  hardly  at  all  ru^ 
Liibial  palpi  with  penultimate  joint  stout,  rather  short, 
same  length  as  terminal;  this  wide  and  obtuse  at  apex.  An 
with  third  joint  shorter  than  second;  joints  4-11  short,  ] 
compressed.  Prothorax  smooth,  transverse  (2*6  mm.  x  2*9 
widest  a  little  before  posterior  angles,  greatly  narrowed  ant< 
(ant.  width  2  mm.),  very  convex,  strongly  and  roundly  dec 
to  base;  sides  rounded;  anterior  angles  obtuse;  posterior 
obtuse,  but  marked;  basal  curve  short;  border  thick,  wid 
reaching  neck  at  anterior  angles;  median  line  weak;  anteri( 
iitrcmgly  impressed;  lateral  basal  impressions  obsolete. 
ovate  (5*5  x  3*5  mm.);  striae  deep,  entire,  very  coarsely  pu 
on  disc;  interstices  subcarinate  for  whole  length,  narro^ 
more  carinate  on  apical  declivity. 

Length  10,  breadth  3-5  mm. 

I/ab.  :  Queensland — Cook  town  (from  Mr.  French). 

This  species  agrees  in  all  points  of  structural  detail  wi 
tii/ctoayloicfes,  Putz.,  of  which  it  may  possibly  be  a  marked  vj 
tliough  I  regard  it  as  a  distinct  species.  The  following  diffe 
from  C.  nyctosy hides  may  be  noted;  the  smaller  size;  more  ( 
form;  more  elongate  head;  prothorax  more  convex,  narrower 
f^lrongly  narrowed  anteriorly;  elytra  more  convex,  striae  d 
interstices  more  convex,  especially  towards  apex. 

Clivina  mastersi,  n.sp. 

Very  large,  robust,  convex.  Head  as  in  C.  procera:  prot 
smooth,  greatly  narrowed  anteriorly,  convex,  strongly  dec 
i-j  Ijase;  basal  curve  short,  rounded  :  elytra  oval,  smooth  on 
and  apex;  five  inner  stria?  impressed  towards  base,  first 
entire,  fourth  and  fifth  confluent  at  base;  sixth  interstice  n« 
not   carinate  at  humeral  angle,*  eighth  not  visible  near 


*  The  weakly  developed  8ubmart;inal  humeral  carina  is  a  continua 
Uio  8ixth  interstice;  it  is  very  narrow  and  hardly  raised. 
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pToetemum  with  intercoxal  part  wide  anteriorly,  bisulcate  between 
coxff,  non-Bulcate  on  base;  epistema  smooth,  hardly  overhanging 
anteriorly ;  metastemal  epistema  short ;  lateral  cavities  of 
peduncle  feebly  developed,  impunctate :  anterior  tibite  slender, 
3-dentate;  intermediate  tibiae  narrow,  external  spur  short,  placed 
U  apex.     Black,  antennae  and  tarsi  piceous  red. 

^.  Head  rather  large  (2*7  x  3  mm.),  convex,  smooth,  obsoletely 
ami  widely  transversely  impressed  behind   facial  carina?;    sides 
obliquely  narrowed  and  widely  sinuate  before  eyes :  clypeus  not 
divided  from  front,  dechvous;  median  part  wide,  truncate;  wings 
narraw,  impressed,  strongly  and   obtusely  advanced;   facial  im- 
pressions strongly  impressed,  sinuate;  facial  carinse  short,  wide, 
convex,  not  greatly  raised;  eyes  prominent,  strongly  enclosed  by 
orbits  on  posterior  part  of  lower  side.     Palpi  filiform;  labial  with 
[lenultimate  joint  not  longer  than  terminal.     Antennae  filiform, 
third  joint  not  shorter  than  second.     Prothorax  nearly  as  long 
as  broad  (4  5  x  4*6  mm.),  widest  a  little  behind  middle,  greatly 
narrowetl  anteriorly  (ant.   width   3  5  mm.),  roundly  and  deeply 
declivous  to  base;  sides  oblique,  hardly  rounded;  anterior  margin 
lightly   emarginate;    anterior   angles    rounded;    posterior   angles 
rounded;  border  thick,  hardly  reflexed  on  sides,  weaker  behind 
posterior  angles,  extending  round  anterior  angles  to  neck;  median 
line  linear,  distinct;  anterior  line  lightly  but  decidedly  impressed; 
lateral  basal  impressions   shallow,   wide,  distinct.      Elytra  oval 
{10'5  X  5*5  mm.),  convex;  sides  rounded;  shoulders  rounded,  not 
marked;  striaj  simple,  four  inner  ones  strongly  impressed  towards 
base,  first  entire,  joining  second  at  base,  others  not  reaching  apex, 
successively  shorter,  fourth  not  outturned  at  base,  fifth  in  turned  to 
meet  fourth   at  ba.se,  sixth  and  seventh  obsolete;    three  inner 
interstices  lightly  convex  near  base,   sutural  interstice  of   each 
elvtron  separately  convex  on  basal  third,  after  that  together  form- 
ing a  lightly  raised  sutural  ridge;  lateral  border  narrowly  reflexed, 
reaching  nearly  to  peduncle  at   base.      Anterior  femora  thick, 
hardly  compressed,   lower   side   rounded;    tibiae   slender,    apical 
dii^itation  long,  narrow,  curved,  obtusely  pointed,  first  external 
tooth  prominent,    triangular,   second   obtuse,  feebly  developed. 
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middle  of  lower  side  greatly  raised  and  forming  a  prone 
trianiTular  tooth  above  upper  internal  spine,  inner  apical 
about  as  long  as  apical  digitation,  cylindrical,  curved,  ol 
Upper  spine  long,  slender,  yery  acuminate;  four  posterioi 
light. 

Length  19,  breadth  5*5  mm. 

I  lab. :  Queensland — Port  Darwin, 

A  single  specimen  of  this  fine  species  was  sent  to  m 
description  by  Mr.  G.  Masters.  Excepting  a  specimen  sent 
by  Mr,  Masters  as  from  Port  Darwin,  which  I  cannot  sep 
from  C.  procera,  Putz.,  this  is  the  largest  Clivina  I  have 
It  t'ei>resents  a  distinct  section,  its  nearest  ally  being  C.  ovipi 
SL,  which  agrees  with  it  in  facies,  and  in  form  of  metast 
epititi^rna  and  legs. 

Clivina  ovipbnnis,  n.sp. 

Elongate-oval,  robust,  convex.  Head  obsoletely  impress^ 
«aeh  ^Ide  behind  vertex;  prothorax  greatly  narrowed  anteri 
elytra  oval,  smooth  on  sides  and  apex;  four  inner  striae  d 
trnpreesed  and  coarsely  punctate  on  basal  half;  eighth  inte] 
obsolete  on  apical  curve;  a  very  feebly  developed  submar 
cariiHi  at  shoulder :  prosternum  with  intercoxal  part  bisu! 
very  wide  anteriorly,  non-sulcate  on  base;  epistema  smooth 
overhanging  anteriorly  (the  inflexed  margins  of  the  pron 
projetiting  a  little  at  the  anterior  angles) :  lateral  caviti 
pcH^luJtcIe  smooth  ;  metasternum  short :  anterior  tibiaj  obt 
Snif-ntate;  external  spur  of  intermediate  tibiae  narrow,  s 
plained  at  apex.  Black,  shining;  under  surface  and  femora 
pif.-eotis ;  four  posterior  tibise  and  tarsi  clear  brown;  ant 
feiTu^nous. 

Head  not  large  (2  x  19  mm.),  smooth,  convex,  lateral  mi 
sloping  obliquely  forward  from  a  little  before  eyes :  clypeus 
dh  iried  from  front,  not  bordered  on  anterior  margin;  median 
wide,  truncate  ;  wings  not  divided  from  the  supra-antennal  p 
ooocave,  narrow,  strongly  advanced,  rounded  at  apex;  si 
iLHtennal  plates  narrow,  convex:  facial  sulci  strongly  impr€ 
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facial  carin»  raised;  eyes  globose,  prominent;  orbits  feebly 
developed  behind  eyes.  Mandibles  short.  Antennae  stout,  long, 
subfiliform;  third  joint  not  shorter  than  second;  joints  5-10 
oblong,  hardly  compressed.  Prothorax  smooth,  of  equal  length 
juid  breadth  (3*5  mm.  x  3*5  mm.),  widest  a  little  before  posterior 
angles,  greatly  narrowed  anteriorly  (ant.  width  2*6  mm.),  convex, 
roundly  and  deeply  declivous  to  base;  sides  rounded;  posterior 
angles  rounded;  anterior  margin  lightly  emarginate,  angles 
rounded;  basal  curve  short;  border  narrow,  reflexed  on  sides, 
extending  round  anterior  angles  to  neck;  median  line  lightly 
impressed;  anterior  line  strongly  impressed;  lateral  basal  impres- 
sions lightly  marked,  elongate.  Elytra  oval  (8  x  41  nmi.), 
strongly  and  evenly  convex;  a  wide  smooth  space  on  sides  and 
apex;  base  truncate  between  shoulders;  humeral  angles  rounded 
oS,  not  the  least  marked;  striae  deeply  impressed  and  strongly 
punctate  on  basal  half  of  disc,  first  entire,  joining  second  at  base, 
none  of  the  others  attaining  apex,  successively  shorter  towards 
sides,  fourth  joining  fifth  but  not  outtumed  at  base;  first  inter- 
stice of  each  elytron  together  forming  a  convex  ridge  for  whole 
length  of  suture,  interstices  2-4  convex  towards  base,  flat  on 
Apical  half,  6-8  not  divided  from  one  another,  sixth  finely  carinate 
at  base;  border  reflexed,  reaching  very  nearly  to  peduncle. 
Metastemum  and  its  epistema  short  (distance  between  inter- 
mediate and  posterior  coxae  a  little  shortei*  than  length  of  posterior 
ooxse).  Ventral  segments  smooth.  Anterior  femora  stout,  not 
channelled  below;  tibiae  narrow,  first  external  tooth  short,  wide, 
projecting,  second  a  mere  obtuse  prominence,  inner  apical  spine 
very  long,  narrow,  truncate. 

Length  14,  breadth  4-1  mm. 

Ilab, :  North  Queensland.  (A  single  specimen  given  to  me  by 
llr.  C.  French). 

The  type  specimen  is  evidently  the  ^.  C  ovipennis  is  allied 
to  C,  maslersi,  SI.,  which  it  resembles  in  general  appearance;  the 
chief  differences  being  its  smaller  size;  prothorax  slightly  shorter 
and  more  narrowed  in   front;  elytra  with  deeper  and  strongly 
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punctate  striae  on  the  basal  part  of  disc,  the  interstices 
more  convex,  the  suture  not  impressed  near  the  base,  <fec. 

Clivina  margin  ATA,  Putzejs. 

Scolyptus  marginatusy  Putz.,  Ann.  Soc.  Ent.  Belg.  1868,  x 
(J.  Black;  sides  of  elytra  for  posterior  two-thirds,  (exo 
border)  apex  and  legs  testaceous  red;  antennae  and  palpi  testa 
Robust,  convex.  Head  smooth,  convex,  not  transversely  imp 
behind  vertex;  front  depressed  :  clypeus  not  divided  from 
median  part  wide,  truncate;  wings  shortly  but  decidedly  advi 
widely  rounded  at  apex;  frontal  impressions  lightly  impr 
facial  carinte  feebly  developed.  Mandibles  long,  decuss 
Palpi  long,  filiform;  penultimate  joint  of  labial  rather  longer 
terminal,  of  maxillary  as  long  as  terminal.  Antennae  fili 
third  joint  not  shorter  than  second.  Prostemum  a  little  br 
than  long  (3*8  x  4  mm.),  greatly  narrowed  anteriorly  (ant. 
3-1  mm.),  smooth,  convex,  roundly  and  deeply  declivous  to 
basal  curve  short;  sides  hardly  rounded;  anterior  margin  li 
emarginate;  anterior  angles  obtuse;  posterior  angles  rounde 
marked;  border  extending  round  anterior  angles;  medial 
lightly  impressed;  anterior  line  strongly  impressed;  lateral 
impressions  distinct,  wide,  shallow.  Elytra  wide,  oval  (8*8  x  5 
five  inner  striae  strongly  impressed,  lightly  crenulate,  first  e 
others  obsolete  near  apex,  fourth  a  little  outturned  and  jc 
fifth  at  base,  sixth  lightly  impressed  except  near  ba.se,  se 
only  indicated  by  a  row  of  fine  punctures;  fivQ  inner  inter 
very  convex  at  base,  becoming  more  and  more  depressed  to^ 
apex,  two  inner  ones  together  forming  a  sutural  ridge, 
lateral  ones  confluent  except  at  base,  seventh  narrow,  subcai 
at  shoulders,  eighth  feebly  indicated  near  apex  by  a  very  ni 
carina.  Prostemum  with  pectoral  ridges  well  developed;  i 
coxal  part  very  wide,  not  narrowed  anteriorly,  non-sulcate  on 
episterna  not  overhanging  anteriorly,  covered  with  wavy  t 
verse  striolae.  Lateral  cavities  of  peduncle  well  developed,  sm 
Metasternal  episterna  not  long,  wide  posteriorly.  Legs 
anterior  femora  long,  thick,  not  compressed,  rounded  on  i 
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side;  tibiae  3-dentate,  narrow,  apex  short,  lightly  curved,  first 
external  tooth  short,  triangular,  prominent,  upper  feebly  developed, 
middle  of  lower  side  of  tibia  forming  a  ridge  and  ending  in  a  strong 
triangular  tooth  near  upper  internal  spine;  inner  apical  spine 
about  twice  as  long  as  apical  digitation,  thick  and  very  obtuse  at 
apex,  upper  spine  slender,  finely  acuminate;  four  posterior  legs 
loiig,  light;  intermediate  tibice  narrow,  external  spur  very  near 
apex,  short,  oblique. 

Length  15  5,  breadth  5  mm. 

HcA. :  Queensland — Port  Denison  (Masters). 

The  description  given  above  is  founded  on  a  specimen  kindly 
lent  to  me  by  Mr.  Masters.  This  species  may  be  considered  the 
type  of  a  separate  section  consisting  of  C.  marginata  ai;d  C. 
TftcUipes^  SI.  The  following  will  be  the  characteristic  features  of 
this  section  : — Mandibles  decussating;  clypeus  with  median  part 
tnmcate,  the  wings  shortly  but  decidedly  advanced;  antennae 
filiform,  third  joint  as  long  as  second :  palpi  long,  filiform,  the 
iabial  with  the  penultimate  joint  longer  than  the  terminal; 
maxillary  with  penultimate  joint  about  as  long  as  terminal;  pro- 
^borax  widest  near  posterior  angles  and  greatly  narrowed 
anteriorly,  posterior  angles  marked;  prosternum  wide  between 
the  cox®,  the  sides  not  overhanging  in  front ;  metasternal 
epistema  shorter  and  much  wider  than  in  C.  atistralasio',  Bohem., 
but  longer  than  in  C  oblonga,  Putz.;  legs  light,  external  spur 
of  intermediate  tibiae  small  and  placed  almost  at  apex,  the  tarsi 
long,  slender. 

Clivina  gracilipes,  n.sp. 

Elliptic-oval.  Hea^l  small;  mandibles  decussating,  labial  palpi 
with  penultimate  joint  long,  slender :  prothorax  subtrapezoid; 
Hytra  widely  ovate,  crenulate-striate;  fourth  stria  joining  fifth  at 
hftfie,  seventh  obsolete;  eighth  interstice  shortly  carinate  at  base, 
not  indicated  on  apical  curve;  prosternum  with  intercoxal  part 
hi^ulcate,  very  wide  anteriorly;  lateral  cavities  of  peduncle  smooth, 
shallow:  legs  light;  anterior  tibiae  narrow,  3  dentate;  intermediate 
tibi«    narrow,    external    spur   short,    oblique,    very    near   apex. 
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Black,   under  surface  piceous   black;    legs,  antennae  aad    pa 
testaceous. 

Head  small  (1*5   x   1*5  mm.),  convex,  smooth;  a  shallow  aim' 
obsolete  fovea    in   middle   of    vertex;    lateral    margins    slopi 
<*bliquely  and  roundly  forward  from  a  little  before  eyes:  clyp 
not  divided  from  front,  lightly  emarginate-truncate;  median  p 
wide;  wings  small,  not  divided  from  supra-antennal  plates,  light 
advanced,  rounded  at  apex,  sloping  very  gently  on  inner  side 
median  part;  supra-antennal  plates  small,  rather  depressed;  faci 
&ulci  lightly  impressed,  parallel;  facial  carinas  wide,  not  great 
raised;    eyes  large,  convex,  prominent,  lightly  enclosed  behin 
Mandibles  rather  long,  decussating,  wide  at  base,  narroiv  ai 
iwjute  at  apex.     Mentum  deeply  emarginate;  median  tooth  vei 
wide,  short,  obtuse.     Palpi  slender;  penultimate  joint  of  maxillai 
nearly  as  long  as  terminal,  of  labial  longer,  terminal  joint  fusifon] 
Antennae  filiform,  very  lightly  incrassate;  second  and  third  joini 
of  about  equal  length.     Prothorax  smooth,  broader  than   Ion 
{2*8    X    2-9  mm.),  widest  considerably  before  posterior  angle 
greatly  narrowed  anteriorly  (ant.  width  2*2  mm.),  convex,  strong! 
declivous  to  base;  sides  rounded;  posterior  angles  lightly  markec 
base  of  disc  curving  gently  between  posterior  angles;  anterio 
margin  truncate;  anterior  angles  widely  obtuse,  finely  bordered 
border  narrow,  fine  on  basal  curve;  median  and  anterior  line 
well  marked;    lateral   basal  impressions  lightly  marked,  rathe 
long.     Elytra  ovate,  much  wider  than  prothorax  (6*5   x   4  nmi.) 
lightly  and  evenly  convex,  rounded  on  sides,  narrowed  to  apex 
humeral   angles   not   marked;    base  very  lightly  emarginate  in 
middle;   striae   crenulate,    1-5   deeply   impressed    on    basal    half, 
lieooming  faint  towards  apex:  interstices  convex  on  disc,  minutely 
shagreened  under  a  strong  lens;  border  reflexed,  reaching  base  of 
fourth  interstice;  marginal  channel  wide.     Prosternum  not  pro- 
tuberant, abrupt  and  non-sulcate  on  base;  pectoral  ridges  short, 
hardly   carinate;    episterna    minutely    rugulose.       Metastemuin 
shorter  than  usual,  distance  between  intermediate  and  posterior 
coxee  equal  to  length  of  posterior  coxas;  episterna  considerably 
losiger  than  broad.     Legs  light:  anterior  femora  compressed,  not 
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stoat,  not  channelled  below;  anterior  tibiae  narrow,  apex  long, 
oattomed,  external  teeth  small,  prominent;  posterior  tibiae  light, 
» little  incrassate,  not  arcuate. 
Length  11,  breadth  4  mm. 

Hab. :  Queensland — Gulf  of   Carpentaria   (a   single  specimen 
given  to  me  by  Mr.  C.  French,  as  from  the  Burketown  District). 

Clivinabchus,  n.gen- 

Head  with  frontal  region  a  little  raised  above  occipital  region, 
clypeus  with  median  part  angulate. 

MandibUs  short;  upper  surface  depressed;  outer  margin  obtusely 
angled  near  basal  third. 

Jimtum  deeply  emarginate;  lobes  widely  rounded  at  apex; 
median  tooth  long,  obtusely  pointed,  keeled,  projecting 
forward  as  far  as  lobes.  Submentum  large,  projecting 
strongly  and  vertically  from  throat;  a  ridge  vertically 
raised  from  throat,  .extending  between  submentum  and 
base  of  orbits  and  defining  suborbital  channel  behind. 

Palpi:  Labial  with  penultimate  joint  short,  stout  (about  as 
long  as  terminal),  bisetose,  terminal  joint  stout  (stouter 
than  penultimate),  truncate  (hardly  narrowed)  at  apex; 
maxillary  stout,  penultimate  joint  short,  conical,  terminal 
joint  compressed,  oval,  obtuse  at  apex. 

Antennce  short,  stout;  four  basal  joints  cylindrical,  first  stout 
not  elongate,  second  not  long  (but  longer  than  third) 
joints  5-11  short,  compressed,  decidedly  separated  from 
one  another,  apical  joint  obtuse. 

Proihorax  longer  than  wide,  convex,  not  declivous  to  base;  a 
raised  declivous  "  collar  "  (or  wide  border)  along  anterior 
margin. 

Elytra  very  long,  cylindrical,  punctate-  striate ;  fourth  stria 
sliarply  outtumed  and  joining  fifth  at  base;  no  sub- 
marginal  carina  at  shoulder;  third  in  terstice  4-punctate. 
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Prostemum  with  pectoral  part  not  protuberant,  interc 
part  wide  anteriorly,  non-sulcate  on  base;  epistema  < 
hanging  along  anterior  half,  smooth — a  few  faint  ti 
verse  striolse  perceptible  with  a  lens. 

Mesosternuni  smooth,  without  a  lateral  impression  on  each 
of  peduncle  to  receive  intermediate  tibiae. 

Metaatemum  large,  long,  transversely  striolate  on  each  \ 
epistema  very  long  and  narrow. 

Legs:  Anterior  tibiae  wide,  3-dentate,  apical  projection  si 
strong,  external  teeth  short,  wide  at  base,  the  edge  of 
tibia  triangularly  excised  above  upper  tooth  so  as  to  i 
a  fourth  small  non-projecting  tooth,  inner  spines  1 
intermediate  tibiae  with  two  short  prominent  triang 
external  teeth,  the  anterior  at  the  apex,  the  upper  a  1 
distance  above  the  apex. 
Peduncle  wide. 
Body  winged. 

This  genus  is  thoroughly  distinct  from  Clivina.  Evi< 
differences  that  may  be  noted  are  :  its  very  elongate  form,  "" 
peduncle  without  lateral  cavities,  the  raised  and  declivous  c< 
along  anterior  margin  of  prothorax  and  the  bidentate  intermec 
tibiae.  The  formation  of  both  the  upper  and  lower  surfaces  of 
head  is  also  very  different.  There  are  two  supra-orbital  puncti 
and  two  prothoracic  marginal  punctures  as  in  Clivina. 


Clivinarchus  perlongus,  n.sp. 

Very   elongate,    narrow,    cylindrical.      Head,    prothorax 
under  surface  piceous  black;  elytra  reddish  brown;  anterior 
and  antennae  reddish  piceous;  palpi  and  four  posterior  legs  pic( 
red. 

Head  (with  eyes)  broader  than  long  (2-3  x  2*6  mm.);  cly] 
suture,  facial  sulci  and  facial  carinae  lost  in  rugulosity  of  ante 
part  of  head;  this  rugose  part  raised  and  sharply  defined  posl 
orly  between   base  of  eyes;    frontal  impressions  wide,  shall 
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irregiilar,  rugose:  clypeus  with  median  part  divided  from  wings 
by  a  carinate  ridge,  widely  and  squarely  emarginate,  its  angles 
porrect,  projecting  strongly  forward  in  a  triangular  prominence; 
wings  small,  angular,  anterior  margin  truncate  and  about  on  a 
level  with  margin  of  median  part;  supra-antennal  plates  short, 
wide,  projecting  sharply  and  widely  beyond  wings  of  clypeus, 
external  angles  widely  rounded;  eyes  large,  globose,  prominent, 
lightly  enclosed.  Prothorax  cylindrical,  parallel,  very  widely  and 
lightly  sinuate  on  each  side,  longer  than  broad  (4x3  mm.), 
lightly  convex  longitudinally,  lightly  transversely  striolate  (the 
striolae  wavy  and  more  strongly  impressed  near  sides);  anterior 
angles  very  obtuse,  ix>unded  from  anterior  marginal  puncture  to 
neck;  posterior  angles  rounded,  not  marked;  basal  curve  short; 
base  wide;  border  narrow  and  reflexed  on  sides,  a  little  upturned 
at  posterior  angles,  wide  on  base,  very  wide  and  declivous  along 
anterior  margin;  marginal  channel  obsolete  on  sides.  Elytra 
narrow,  cylindrical  (10*5  x  3*5  mm.),  shortly,  not  vertically, 
declivous  to  base;  shoulders  rounded,  not  marked;  striae  entire, 
closely  and  strongly  punctate,  the  punctures  becoming  finer  from 
base  to  apex;  interstices  hardly  convex;  three  posterior  punctures 
of  third  interstice  on  apical  half;  marginal  channel  narrow,  not 
deep,  lightly  punctate.  Anterior  legs  stout;  femora  thick,  com- 
pressed; posterior  edge  of  lower  side  roundly  and  widely  dilatate; 
intermediate  tibiae  incrassate,  external  edge  arcuate,  spinose, 
bidentate. 

Length  18,  breadth  3*5  mm. 

Hob.  :  Queensland  (sent  to  me  by  Mr.  C.  French  as  coming 
from  the  Gulf  of  Carpentaria,  opposite  Wellesley  Islands). 

DiBtHbution  of  ths  Avsiralian  Clivinides, 

I  have  thought  that  a  few  notes  on  the  geographical  distribu- 
tion of  the  Clivinides  in  Australia  may  be  not  without  interest, 
though  the  observations  I  can  offer  on  the  subject  must  be  very 
defective  owing  to  the  scantiness  of  my  knowledge  of  the  range 
of  the  various  species.  The  only  parts  of  the  continent  that  have 
been  tolerably  well  searched  for  these  insects  seem  to  be  the 
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Sydney  coastal  district;  the  Melbourne  district;  the  southern 
of  South  Australia,  where  the  Rev.  T.  Blackburn  has  colle 
and  a  part  of  inland  New  South  Wales  lying  between  Narran 
on  the  Murrumbidgee  River,  and  Mulwala  on  the  Murray, 
which  I  have  collected,  though  not  with  sufficient  care.  < 
collections  have  also  been  made  by  Mr.  Masters  at  Port  Dei 
and  Gayndah  in  Queensland,  and  at  King  George's  Sound 
Mr.  Froggatt  at  King's  Sound;  and  by  Mr.  Lea  at  Tamwon 
New  South  Wales.  No  use  can  be  made  by  me,  from  wai 
accurate  knowledge,  of  the  collections  from  Melbourne,  S 
Australia,  Gayndah  and  King's  Sound. 

The  Clivinides  are  a  well  defined  division  of  the  subfa 
Scaritini.  They  reach  their  greatest  development  in  the  v 
parts  of  the  earth,  and  it  is,  as  might  have  been  expectec 
tropical  Australia  that  they  are  most  numerous  and  show 
greatest  diversity  of  form.  All  the  Australian  genera, 
Dy8chiriu8j  Clivina,  Steganomma^  and  ('liviwochua  have  repw 
tatives  in  tropical  Queensland,  the  two  last  being  peculiar  to 
region. 

Dyschiriua  (5  species)  seems  spread  over  the  continent. 

Clivina  (83  species)  has  representatives  wherever  ther 
water  of  any  permanence  all  over  Australia.  The  following 
a  few  remarks  on  the  dispersion  of  the  thirteen  groups  into  wl 
I  have  divided  the  Australian  species  : — 

(1)  G.  biplagiata  extends  over  eastern  Australia  from  the  C 
of  Carpentaria  to  Melbourne. 

(2)  The  "  cribrosa  group  "   (4  species)  is  typically  a  wes 
and   southern   one.       6'.    frenchi    from    Central  Australia 
Queensland  is  not  closely  allied  to  the  other  three  species. 

(3)  The  ^^obliguala  group'*  (11  species)  has  its  headquar 
in  the  southern  and  western  parts  of  the  continent.     The 
species,  C,  cylindriformis  and  C.  obsohta,  from  tropical  Que< 
land,  are  both  isolated  species,  not  closely  allied  to  one  anothei 
to  any  of  the  other  members  of  the  group. 

(4)  C,  coronata  is  from  south-western  Australia, 
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(5)  The  '^planicep8  group,"  though  spread  from  the  Gulf  of 
CWpentaiia  to  Bass  Strait,  is  probably  of  tropical  origin;  it  has 
not  yet  been  reported  from  the  western  half  of  the  continent. 

(6)  C.  grandicej)s  is  from  the  neighbourhood  of  Burketown  on 
the  Golf  of  Carpentaria. 

(7)  The  ^^  purtctaticeps  group"  (4  species  is  evidently  a  tropical 
group  with  one  species,  (7.  adelaida,  in  the  Murray  River  water- 
shed. 

(8)  C.  hlackhurni  is  from  Lake  Callabonna  in  Central  Australia. 

(9)  C,  oUiffi,  is  from  West  Australia. 

(10)  The  "  heterogeiia  group"  (9  species)  has  representatives 
already  reported  from  most  parts  of  Australia,  though  none  is  yet 
known  from  West  Australia,  south  of  the  tropics. 

(11)  C.  boviilce  seems  to  have  a  wide  distribution  along  the 
northern  coastal  region. 

(12)  The  ** australasice  group"  (27  species)  is  spread  over  the 
whole  continent.  I  have  further  divided  it  into  four  sections,  of 
these — Section  I,  (type,  C  seAlata,  Putz. — 8  species)  apparently 
belongs  to  eastern  Australia,  and  seems  to  be  of  tropical  origin. 
Section  II,  (type  C.  mtstralasice^  Bohem. — 6  species)  is  of  eastern 
origin,  though  now  found  over  the  greater  part  of  the  continent; 
it  also  has  a  representative  in  New  Zealand  and  Lord  Howe 
liiland.  Section  III,  (type  C  basalisy  Ch. — 12  species)  is  spread 
over  all  Australia  and  Tasmania,  and  has  a  species  in  New 
Zealand.  Section  IV.,  founded  for  C.  pec  tor  alls,  is  undoubtedly  a 
tropical  type. 

(13)  The  **  procera  group"  (15  species)  has  its  headquarters  on 
Eastern  Australia.  It  may  be  divided  into  seven  sections,  of 
which  six  have  representatives  in  tropical  Australia. 

The  members  of  the  genus  Clivina  are  strong  fliers;  often  in 
summer  evenings  they  may  be  noticed  flying  to  the  lamps  in 
lighted  rooms.  All  the  species  are  found  in  damp  ground  near 
the  margins  of  rivers,  marshes,  ponds,  or,  indeed,  any  tolerably 
permanent  water;  their  habits  are  fossorial.  Some  species  may 
be  found  all  the  year  roimd,  though  more  rarely  in  the  winter 
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middle  of  lower  side  greatly  raised  and  forming  a  promii 
triangular  tooth  above  upper  internal  spine,  inner  apical  s 
about  as  long  as  apical  digitation,  cylindrical,  curved,  obt 
upper  spine  long,   slender,  yery  acuminate;   four  posterior 
Ught. 

Length  19,  breadth  55 mm. 

Hob. :  Queensland — Port  Darwin. 

A  single  specimen  of  this  fine  species  was  sent  to  me 
description  by  Mr.  G.  Masters.  Excepting  a  specimen  sent  tc 
by  Mr.  Masters  as  from  Port  Darwin,  which  I  cannot  sepai 
from  C.  procera,  Putz.,  this  is  the  largest  Clivina  I  have  » 
It  represents  a  distinct  section,  its  nearest  ally  being  C.  ovipen 
SI.,  which  agrees  with  it  in  facies,  and  in  form  of  metastei 
epistema  and  legs. 

Clivina  ovipbnnis,  n.sp. 

Elongate-oval,  robust,  convex.  Head  obsoletely  impressed 
each  side  behind  vertex;  pro  thorax  greatly  narrowed  anterioi 
elytra  oval,  smooth  on  sides  and  apex;  four  inner  striae  dec 
impressed  and  coarsely  punctate  on  basal  half;  eighth  inters 
obsolete  on  apical  curve;  a  very  feebly  developed  submargi 
carina  at  shoulder :  prostemum  with  intercoxal  part  bisula 
very  wide  anteriorly,  non-sulcate  on  base;  epistema  smooth, 
overhanging  anteriorly  (the  inflexed  margins  of  the  pronot 
projecting  a  little  at  the  anterior  angles; :  lateral  cavities 
peduncle  smooth  ;  metasternum  short :  anterior  tibiie  obtus 
3-dentate ;  external  spur  of  intermediate  tibiae  narrow,  sh( 
placed  at  apex.  Black,  shining;  under  surface  and  femora  d 
piceoua ;  four  posterior  tibiae  and  tarsi  clear  brown;  anter 
ferruginous. 

Head  not  large  (2  x  19  mm.),  smooth,  convex,  lateral  mar 
sloping  obliquely  forward  from  a  little  before  eyes :  clypeus 
divided  from  front,  not  bordered  on  anterior  margin;  median  p 
wide,  truncate  ;  wings  not  divided  from  the  supra-antennal  pla 
concave,  narrow,  strongly  advanced,  rounded  at  apex;  suj 
antennal  plates  narrow,  convex:  facial  sulci  strongly  impress 
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facial    carinae   raised;    eyes    globose,    prominent;    orbits    feebly 
developed  behind  eyes.     Mandibles  short.     Antennae  stout,  long, 
subfiliform;    third   joint  not   shorter   than  second;    joints   5-10 
oblong,  hardly  compressed.     Prothorax  smooth,  of  equal  length 
and  breadth  (3*5  mm.  x  3-5  mm.),  widest  a  little  before  posterior 
angles,  greatly  narrowed  anteriorly  (ant.  width  2*6  mm.),  convex, 
roundly  and  deeply  declivous  to  base;  sides  rounded;  posterior 
angles    rounded;    anterior    margin    lightly    emarginate,   angles 
rounded;   basal  curve  short;    border  narrow,  reflexed  on  sides, 
extending  round   anterior  angles  to  neck;   median  line  lightly 
impressed;  anterior  line  strongly  impressed;  lateral  basal  impres- 
sions  lightly  marked,   elongate.      Elytra    oval   (8  x  41  nmi.), 
strongly  and  evenly  convex;  a  wide  smooth  space  on  sides  and 
apex;  base  truncate  between  shoulders;  humeral  angles  rounded 
off,  not  the  least  marked;  striae  deeply  impressed  and  strongly 
punctate  on  basal  half  of  disc,  first  entire,  joining  second  at  base, 
none  of  the  others  attaining  apex,  successively  shorter  towards 
sides,  fourth  joining  fifth  but  not  outtumed  at  base;  first  inter- 
Htice  of  each  elytron  together  forming  a  convex  ridge  for  whole 
length  of  suture,    interstices  2-4  convex  towards  base,  flat  on 
apical  half,  6-8  not  divided  from  one  another,  sixth  finely  carinate 
at  base;    border    reflexed,   reaching   very   nearly   to   peduncle, 
Metastemum  and  its  epistema  short  (distance  between  inter- 
mediate and  posterior  coxw  a  little  shorter  than  length  of  posterior 
coxie).     Ventral  segments  smooth.     Anterior  femora  stout,  not 
channelled  below;  tibiae  narrow,  first  external  tooth  short,  wide, 
projecting,  second  a  mere  obtuse  prominence,  inner  apical  spine 
very  long,  narrow,  truncate. 

Length  14,  breadth  4*1  mm. 

Hah. :  North  Queensland.  (A  single  specimen  given  to  me  by 
Mr.  C.  French). 

The  type  specimen  is  evidently  the  $.  C,  ovtpennis  is  allied 
to  C.  moHt^si^  SI.,  which  it  resembles  in  general  appearance;  the 
chief  differences  being  its  smaller  size;  prothorax  slightly  shorter 
and  more  narrowed  in   front;  elytra  with  deeper  and  strongly 
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punctate  striae  on  the  basal  part  of  disc,  the  interstices  mu 
more  convex,  the  suture  not  impressed  near  the  base,  &c. 

Clivina  marginata,  Putzeys. 

Scolypius  marginatuSf  Putz.,  Ann.  Soc.  Ent.  Belg.  1868,  xi.  p. 

(J.  Black;  sides  of  elytra  for  posterior  two-thirds,  (excepti 
border)  apex  and  legs  testaceous  red;  antennae  and  palpi  testaceo 
Robust,  convex.  Head  smooth,  convex,  not  transversely  impress 
behind  vertex;  front  depressed  :  clypeus  not  divided  from  froj 
median  part  wide,  truncate;  wings  shortly  but  decidedly  advance 
widely  rounded  at  apex;  frontal  impressions  lightly  impress^ 
facial  carinse  feebly  developed.  Mandibles  long,  decussatir 
Palpi  long,  filiform;  penultimate  joint  of  labial  rather  longer  th 
terminal,  of  maxillary  as  long  as  terminal.  Antennae  filifon 
third  joint  not  shorter  than  second.  Prostemum  a  little  broad 
than  long  (3*8  x  4  mm.),  greatly  narrowed  anteriorly  (ant.  wid 
3*1  mm.),  smooth,  convex,  roundly  and  deeply  declivous  to  ba^ 
basal  curve  short;  sides  hardly  rounded;  anterior  margin  light 
emarginate;  anterior  angles  obtuse;  posterior  angles  rounded,  b 
marked:  border  extending  round  anterior  angles;  median  li 
lightly  impressed;  anterior  line  strongly  impressed;  lateral  bas 
impressions  distinct,  wide,  shallow.  Elytra  wide,  oval  (8*8  x  5  mm 
five  inner  striae  strongly  impressed,  lightly  crenulate,  first  entii 
others  obsolete  near  apex,  fourth  a  little  outtumed  and  joinii 
fifth  at  base,  sixth  lightly  impressed  except  near  base,  sevenl 
only  indicated  by  a  row  of  fine  punctures;  five  inner  interstic- 
very  convex  at  base,  becoming  more  and  more  depressed  towart 
apex,  two  inner  ones  together  forming  a  sutural  ridge,  thn 
lateral  ones  confluent  except  at  base,  seventh  narrow,  subcarinaf 
at  shouldei*s,  eighth  feebly  indicated  near  apex  by  a  very  narro 
carina.  Prostemum  with  pectoral  ridges  well  developed;  intei 
coxal  part  very  wide,  not  narrowed  anteriorly,  non-sulcate  on  ha» 
episterna  not  overhanging  anteriorly,  covered  with  wavy  tran: 
verse  striolse.  Lateral  cavities  of  peduncle  well  developed,  smootl 
Metastemal  episterna  not  long,  wide  posteriorly.  Legs  ligh 
anterior  femora  long,  thick,  not  compressed,  rounded  on  lowe 
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side;  tibiae  3-dentate,  narrow,  apex  short,  lightly  curved,  first 
external  tooth  short,  triangular,  prominent,  upper  feebly  developed, 
middle  of  lower  side  of  tibia  forming  a  ridge  and  ending  in  a  strong 
triangular  tooth  near  upper  internal  spine;  inner  apical  spine 
*bont  twice  as  long  as  apical  digitation,  thick  and  very  obtuse  at 
apex,  upper  spine  slender,  finely  acuminate;  four  posterior  legs 
^"g>  light;  intermediate  tibise  narrow,  external  spur  very  near 
apex,  shorty  oblique. 

Length  15-5,  breadth  5  mm. 

Hab. :  Queensland — Port  Denison  (Masters). 

The  description  given  above  is  founded  on  a  specimen  kindly 
lent  to  me  by  Mr.  Masters.  This  species  may  be  considered  the 
type  of  a  separate  section  consisting  of  C.  marginata  ai;d  C. 
^ficilipewy  81.  The  following  will  be  the  characteristic  features  of 
this  section  : — Mandibles  decussating;  clypeus  with  median  part 
truncate,  the  wings  shortly  but  decidedly  advanced;  antennae 
filiform,  third  joint  as  long  as  second :  palpi  long,  filiform,  the 
labial  with  the  penultimate  joint  longer  than  the  terminal; 
tnaxillary  with  penultimate  joint  about  as  long  as  terminal;  pro- 
thorax  widest  near  posterior  angles  and  greatly  narrowed 
anteriorly,  posterior  angles  marked;  prosternum  wide  between 
the  coxa?,  the  sides  not  overhanging  in  front ;  metasternal 
epi«tema  shorter  and  much  wider  than  in  C.  au8tr(dasi(v,  Bohem., 
but  longer  than  in  C.  oblongay  Putz.;  legs  light,  external  spur 
of  intermediate  tibi»  small  and  placed  almost  at  apex,  the  tarsi 
long,  slender. 

Clivina  gracilipes,  n.sp. 

Elliptic-oval.  Heafl  small;  mandibles  decussating,  labial  palpi 
with  penultimate  joint  long,  slender :  prothorax  subtrapezoid; 
elytra  widely  ovate,  crenulate-striate;  fourth  stria  joining  fifth  at 
base,  seventh  obsolete;  eighth  interstice  shortly  carinate  at  base, 
not  indicated  on  apical  curve;  prosternum  with  intercoxal  part 
hisulcate,  very  wide  anteriorly;  lateral  cavities  of  peduncle  smooth, 
shallow:  legs  light;  anterior  tibiae  narrow,  3  dentate;  intermediate 
tibiw    narrow,   external    spur   short,    obli<|ue,    very   near   apex. 
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LARV^  OF  THE  GENUS  TEA/U, 

By  Walter  W.  Froggatt. 

(Plate  XI v!) 

In  many  parts  of  the  Australian  bush  one  frequently  com 
across  brown  liver-coloured  silken  bags  of  an  irregular  funni 
shape,  spun  round  a  stout  twig  enclosing  several  others,  ai 
frequently  a  few  leaves,  all  matted  together  and  rough  on  tj 
inner  surface,  but  smooth  and  regular  on  the  outside.  They  vai 
in  size  from  3-8  inches  in  diameter  at  the  broad  end,  whi( 
may  be  quite  open  or  loosely  covered  with  a  few  silken  strand? 
upon  examination,  if  freshly  constructed,  they  will  be  found  in 
of  very  hairy  caterpillars  mixed  up  with  their  castings  an 
moulted  skins. 

When  they  have  served  their  purpose,  and  are  abandoned  b 
the  full  grown  caterpillars,  they  will  remain  for  a  considerabl 
time,  a  solid  mass  of  skins  and  castings,  compact  and  firm,  pn 
tected  by  the  strong  silken  coverings.  These  curious  structure 
are  woven  round  the  twigs  by  the  gregarious  larva;  of  severa 
different  species  of  moths  belonging  to  the  genus  Teara  (Familj 
Liparidm).  They  are  constructed  for  shelter  during  the  day,  anc 
are  not  used  for  pupating  purposes.  Hiding  therein  during  th( 
day,  the  caterpillars  issue  forth  at  dusk,  feeding  all  night  ovei 
the  tree  and  returning  to  cover  at  daybreak.  When  movin;^ 
al)<)ut  they  travel  in  procession.  The  first  large  nest  I  canif 
iioross  I  carried  home,  and  was  very  much  surprised  next  morning 
to  see  a  string  of  large  hairy  caterpillars  stretching  right  across 
the  roof  of  the  tent;  they  had  emerged  from  the  ne^t  in  th^ 
night,  but  were  unable  to  find  their  way  back. 

Some  twenty  species  of  the  genus,  which  is  peculiar  to  Australia, 
have  been  described;  most  of  them  are  short  thickset  moths  with 
feathery  antennae,  and  the  tip  of  the  abdomen  bearing  a  tuft  of 
fine  hairs.    Our  commonest  species,  Teara  tristitty  is  generally  very 
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slow  and  sluggish  in  its  habits,  and  is  usually  found  clinging  to 
low  bushes. 

I  have,  during  the  last  season^  been  fortunate  in  breeding  out 
ooe  of  our  largest  species,  which  spins  a  somewhat  different  form 
of  4ielter,  which  is  described  below  with  the  life-history  of  the 
species. 

Tkara  contraria,  Walker. 

The  larva,  when  full  grown,  is  two  inches  in  length,  of  a 
uniform  thickness,  with  the  head  ferruginous,  rounded  on  sununit 
ami  sides,  a  pale  median  suture  running  into  the  triangular 
clypeus;  labium  and  jaws  small;  all  the  head  thickly  covered  with 
long  reddish-brown  hairs  standing  out  in  front.  Thoracic  and 
alxlominal  segments  black  across  the  centre,  which  is  raised  into 
a  row  of  large  tubercles,  out  of  which  spring  a  number  of  long 
fine  white  and  reddish-brown  hairs;  between  the  segments  thickly 
covered  with  small  white  spots,  from  each  of  which  springs  a 
short  black  hair.  Under  side  pale  ochreous  yellow,  with  a  double 
row  of  dark  ferruginous  tubercles  tufted  with  reddish-brown 
hairs;  legs  ferruginous,  black  at  the  tips,  covered  with  short 
rvddish  hairs;  tubercles  on  the  Ist  and  2nd  abdominal  segments, 
and  claspers  upon  the  following  segments  covered  with  stout 
reddish- brown  hairs. 

The  larvae  live  in  communities  of  a  hundred  or  more,  forming  a 
f»*Ited  silken  l>ag  or  net  of  a  dark  reddish-brown  colour  on  the 
-sheltered  side  of  the  tree  trunk,  close  to  the  ground,  under  which 
they  hide  during  the  day,  half  buried  in  the  cast  skins  and  excreta 
wliich  accumulate  beneath.  They  crawl  up  the  tree  at  dusk, 
fet»ding  upon  the  foliage,  and  returning  to  their  retreat  at  day- 
lijfht.  Tn  April  last  a  clump  of  very  fine  wattles  (Acacia  pro- 
mhians)  were  completely  defoliated  by  them  near  the  Penshurst 
railway  station.  Every  other  tree  had  a  large  bag  at  the  foot  of 
its  trunk,  while  branches  and  trunk  were  festooned  with  strands 
of  dirty  yellow  silk  down  to  the  top  of  the  bag. 

About  fifty  specimens  of  nearly  mature  larvte  were  collected 
And  placed  in  a  large  glass  jar  in    the    Museum,   where   they 
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remained  huddled  together  in  a  hairy  mass,  unless  disturbed 
when  they  would  all  set  off  in  a  procession  round  the  walls  o 
their  prison,  one  behind  the  other,  often  keeping  it  up  for  hour 
together.  In  about  a  fortnight  they  began  to  burrow  into  th< 
loose  sand  at  the  bottom  of  the  jar,  constructing  soft  felte< 
cocoons  out  of  the  hairs  upon  their  bodies.  The  pupsB  were  stou 
and  short,  smooth,  shining,  of  a  reddish-brown  colour,  with  th( 
anterior  portion  small  and  the  tip  of  the  abdomen  curvec 
upwards.  The  first  moths  emerged  about  the  end  of  September 
and  the  last  two  months  later;  but  from  the  fifty  specimens  no 
more  than  eight  moths  were  obtained. 

The  moths  vary  considerably  in  size;  the  male  about  2  inche 
across  the  wings,  and  the  female  often  over  2 J  inches;  they  are  o 
a  general  dark  brown  colour,  with  a  small  oval  white  spot  in  th< 
centre  of  the  fore  wings;  and  a  very  small  and  indistinct  one  ii 
the  hind  ones.  The  head  and  thorax  are  thickly  clothed  wit! 
long  brown  hairs,  bright  yellow  and  lance-shaped  at  the  tips;  th< 
upper  surface  of  the  abdomen  is  covered  with  bright  reddish 
orange  barred  with  black  at  the  apex  of  each  segment,  and  tippec 
with  hairs  of  the  same  colour.  The  moths  are  very  difficult  U 
breed,  those  mentioned  being  the  first  I  have  obtained  in  iom 
seasons.  Mr.  E.  Anderson,  of  Melbourne,  to  whom  I  am  in 
debted  for  the  identification  of  the  moth,  tells  me  that  he  knowj 
no  other  instance  of  success  in  breeding  them,  though  the  lan*« 
are  common  in  Victoria  and  New  South  Wales. 


EXPLANATION  OF  PLATE  XIV. 

Teara  contrarian  Walk. 

Fig.  1. — Larva. 

Fig.  2. — Pupa  in  cocoon. 

Fig.  3.— Moth. 

Fig.  4.  —  Rough  sketch  showing  bag  shelter  formed  at  the  base  of  i 

tree  stem. 
Figs.  5-6.— Forms  of  bag  shelters  made  by  laivse  of  TVaro  spp. 
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NOTE  ON  THE  OCCURRENCE  OF  DIATOMACEOUS 
EARTH  AT  THE  WARRUMBUNGLE  MOUNTAINS, 
NEW  SOUTH  WALES. 

By  T.  W.  Edgbworth  David. 
(Plates  xv.-xvii.) 

I. — Introduction. 

Deposit*  of  diatomaceous  earth  have  been  recorded  as  occurring 
in  New  South  Wales  at  the  following  localities: — Barraba  (between 
Tamworth  and  Bingara);  the  Lismore  District;  the  Richmond 
River;  the  Tweed  River;  Cooma;  Newbridge;  and  the  Warrum- 
bangle  Mountains.  The  deposit  near  Barraba  has  been  described 
by  Mr.  E  F.  Pittman,  the  Government  Geologist,  in  general 
tennH.* 

Mr.  Pittman  states  that  the  diatomaceous  earth  is  capped  by 
basalt,  and  attains  a  thickness  of  about  8  feet,  having  a  layer  of 
coarse  sand  (2  inches  thick)  about  3  fest  from  the  top.  The 
infusorial  earth  rests  on  a  bed  of  sandy  mudstone,  about  1  foot 
in  thickness,  under  which  is  an  impure  infusorial  deposit  containing 
rolled  p)ebble8  and  fragments  of  imbedded  lava,  pointing  to  the 
fact  that  volcanic  eruptions  were  common  at  the  time  of  its 
deposition.  Finally,  an  overwhelming  flow  of  lava  tilled  up  what 
WAH,  doubtless,  during  the  Miocene  epoch,  a  lake,  and  it  now 
forms  an  elevated  tableland.  As  far  as  I  am  aware,  this  is  the 
only  reference  to  the  mode  of  occurrence  of  diatomaceous  earth 
in  New  South  Wales.  Descriptions  have  been  given  by  other 
observers  of  hand  specimens  of  the  diatomaceous  earth. 


Ann.  Rept  Dop.  Mines,  1881,  pp.  142-143.    By  Authority.    Sydney,  1882. 


*262  OCCURRENCE   OP   DIAT0MACE0U8   EARTH, 

In  1888  Professor  Liversidge  published  an  account  of  Tripoli  < 
Infusorial  Earthy*  from  Barraba. 

He  states  that  the  "  tripoli "  at  Barraba  is  made  up  alma 
entirely  of  the  remains  of  Diatoms  resembling  Melosira.  Tl 
same  author  refers  to  a  deposit  {op.  cit.  p.  194)  of  "  cimolite 
from  the  Richmond  lliver.  There  can  now  be  little  doubt  thj 
this  material,  described  as  "a  very  white  and  porous  hydroi 
silicate  of  alumina,!  often  sent  down  to  Sydney  as  meerschaum 
iQUst  graduate  into  a  clayey  diatomaceous  earth,  as  Diatoms  i 
some  numbers  have  been  observed  by  me  in  a  similar  rock  froi 
the  same  locality.  Professor  Liversidge  gives  analyses  of  tl 
rocks  from  both  the  above  localities. 

Mr.  R.  Etheridge,  Junr.,  has  published  a  short  description  < 
Mome  hand  specimens  of  the  diatomaceous  earth  from  tl 
'Warrumbungle  Mountains,  and  also  of  similar  specimens  respei 
tively  from  the  Lismore  District,  Tweed  River,  and  Richmon 
River  Districts.  J 

He  refers  the  barrel-shaped  Diatoms,  so  conspicuous  in  the? 
deposits,  to  Melosira,  and  notes  the  association  with  them  c 
spicules  of  freshwater  sponges. 

Last  September  Judge  Docker  and  the  author  were  affoixied  a 
opportunity,  through  the  kindness  of  Mr.  W.  L.  R.  Gipps,  c 
Bearlx)ng  Station,  of  examining  the  deposit  of  diatomaceou 
earth  in  the  Wari'umbungle  Mountains. 

II. — General  Geological  Features  of  the  District. 

In  the  neighbourhood  of  the  diatomaceous  earth  deposi 
there  are  two  formations  represented: — (1)  The  Permo-Carboni 
tVrous   Coal-measures,  and  (2)  Trachyte  lavas,  dykes,  and  tuff^ 


•  The  Minerals  of  New  South  VValea,  &c.  By  A.  Liversidge,  M.A. 
F.R.S.  p.  177.     Trubner  &  Co.  London,  1888. 

t  Ann.  Rept,  Dep.  Mines,  for  the  year  1887,  pp.  165-166.  By  Authority 
.Sydney,  1888. 

X  Ann.  Rept.  Dep.  Mines,  for  the  year  1888,  p.  190.  By  Authority. 
Sydney,  1889. 
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with  which  last  are  associated  the  deposits  of  diatomaceons  earth, 
tnd  a  seam  of  lignite.  It  is  not  my  intention  here  to  attempt  to 
^ve  a  detailed  description  of  that  grand  chain  of  trachytic 
volcanoes,  of  which  the  Warrumbungle  Mountains  form  a  not 
insijniiticant  portion.  Suffice  it  to  say  that  they  are  the  wrecks 
of  large  volcanoes;  and  their  cores  of  coarsely  crystalline  trachyte, 
which  have  cooled  deep  down  in  the  volcanic  chimneys,  now 
rt'ar  themselves  skywards  as  gigantic  monoliths,  between  3,000  and 
4.U00  feet  above  the  sea,  and  over  2,000  feet  al)ove  the  surrounding 
plain,  ringed  round  with  alternating  beds  of  coarse  trachyte  tuff 
and  lava. 

The  chain  extended  probably  from  at  least  as  far  south  as  the 
Canubolas,  near  Orange,  northwards,  perhaps,  with  intervals,  to  the 
())as^  House  Mountains  on  the  coast  north  of  Brisbane,  a  distance 
of  nearly  400  miles.  As  the  diatomaceous  earth  deposits  are 
interstratified  with  tlie  trachytes  it  is  obvious  that  any  evidence 
which  throws  light  upon  the  age  of  the  trachytes  has  an  ecjually 
iu)lH>rtant  bearing  upon  the  (luestion  as  to  the  age  of  the 'diato- 
maceous earths. 

As  shown  on  Plate  xv.,  accompanying  this  paper,  there  is 
clear  evidence  to  show  that  the  trachytes  have  intruded  the 
Penno-Carlx)niferous  Coal-measures  in  this  neighbourhootl  The 
latter  consist  of  sandstcmes,  quartzites,  cherts  containing  well 
pre>*-.'vefl  specimens  of  Glossopterisy  finely  laminated  black  shales, 
and  iit  least  one  seam  of  coal,  over  6  feet  in  thickness.  The  coal 
has  \mm  calcined  by  the  trachyte  dykes,  and  at  the  extreme 
rijrht  of  the  section,  l^eds  of  trachyte  tuff  are  seen  resting,  with 
Htnmg  uncomformity,  on  the  Permo-Carboniferous  strata. 
Ol)\it)usly  then  the  eruption  of  the  trachytes  was  later  than  PtMino- 
Carix>niferou8  time. 

At  several  localities  in  the  Warrumbungle  Mountains  the 
trachyte  series  is  seen  to  overlie  sandstimes,  which  are  almost 
oertainly  of  Triassic  age,  and  in  this  case  the  trachytes  would  l>e 
(>n»ved  to  he  Triassic  or  Post-Triassic. 

If  now  the  chain  of  trachytic  volcan<x»s  l)e  followed  up  into 
yueensland,  and  traced  north  of  the  Glass- House  Mountains,  it 
may  be  noted  that  near  Port  Mackay  trachyte  la\  as  and  tuffs  are 
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abundantly  interstratified  with  rocks  of  the  Desert  Sandston 
Series,  the  age  of  which  is  Upper  Cretaxseous.* 

It  is  unlikely  that  these  extensive  eruptions  took  place  L 
Lower  Cretaceous  time,  as  that  was  a  period  of  prolonged  subsi 
dence,  and  Mr.  R.  L.  Jack  has  commented  on  the  fact  that  i 
Queensland,  at  any  rate,  no  lavas  nor  tuflfe  have  as  yet  bee 
noted  in  the  Rolling  Downs  Series  (Lower  Cretaceous).  A 
regards  the  downward  limit  in  time  of  these  eruptions,  it  i 
improbable,  therefore,  that  it  was  earlier  than  Upper  Cretaceous 

As  regards  the  upward  limit,  the  following  consideratior 
suggest  themselves : — It  is  improbable  that  the  Warrumbungl 
trachyte  volcanoes,  at  the  time  they  were  active,  were  far  distan 
irom  the  sea.  They  are  now  over  300  miles  inland  from  th 
Pacific,  but  during  the  Lower  Cretaceous  epoch  the  waters  c 
the  inland  sea,  which,  at  that  time,  must. have  extended  froi 
the  Gulf  of  Carpentaria  to  the  Australian  Bight,  must  very  near! 
have  yashed  the  bases  of  the  Warrumbungles.  In  Upper  Crets 
ceous  time  elevation  took  place,  and  marine  conditions  wer 
largely  replaced  in  Central  Australia  by  shallow  lacustrine  cor 
ditions.  There  is  no  evidence  to  show  that  marine  condition 
obtained  within  a  hundred  miles  of  the  Warrumbungles  h 
Tertiary  time.  On  physical  evidence  therefore  it  might  h 
inferred  that  the  age  of  the  trachyte  series  might  be  placed  at  th 
close  of  the  Cretaceous,  or  at  the  commencement  of  the  Eocem 
periods.  There  is  also  some  palseontological  evidence  in  suppor 
of  this  supposition,  as  will  be  stated  in  the  next  division  of  this 
paper. 

Ul.—Detaif^  of  the  Diatomdceovs  Earth  Deposit, 

The  deposit  makes  two  distinct  outcrops  at  the  bottom  of  th< 
shallow  valley  or  gully  through  which  flows  Wantialable  Creek 


•  **  Geological  Features  and  Mineral  Kesourcea  of  the  Mackay  District.' 
By  A.  G.  Maitland.  By  Authority.  Brisbane,  18S9.  Aho  see  Geolog> 
and  Pala^ntology  of  Queensland  and  Nuw  Guinea.  Jack  &  Etheridge, 
Junr.     Text.  pp.  546-547.     1892. 
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As  shown  in  the  upper  section  on  Plate  xvi.  a  sheet  of  trachyte  at 
least  20  feet  thick  caps  the  ridge  overlooking  Wantialable  Creek. 
Below  this  is  a  thickness  of  about  30  feet  of  trachyte  tuff  varying 
in  texture  from  fine  to  coarse.  A  remarkable  rock  succeeds 
which  I  have  termed  a  silicified  trachyte  tuff,  1^  ft.  to  2  ft.  thick. 
TTiis  rock  has  already  been  ably  described  by  Mr.  G.  W.  Card,* 
the  Mineralogist  to  the  Geological  Survey  of  the  Department  of 
Mines. 

Underlying  this  is  another  also  very  remarkable  bed  of 
trachyte  tuff,  almost  exclusively  composed  of  translucent  crystals 
of  sanidine,  from  a  fraction  of  an  inch  up  to  ^  an  inch  in  diameter. 
The  crystals  exhibit  their  usual  tabular  habit,  the  clinopinacoid  faces 
being  extensively  developed.  The  bed  being  only  loosely  coherent, 
the  rain  washes  quantities  of  the  larger  sanidines  out  of  it,  and 
forms  with  them  miniature  snow-white  talus  slopes. 

Next  follows  the  bed  of  diatomaceous  earth,  3  feet  9  inches  thick; 
then  come  19  feet  3  inches  of  strata,  chiefly  trachyte  tuffs, 
resting  on  the  surface  of  a  sheet  of  vesicular  trachyte.  Half-a- 
niile  hi>fher  up  the  creek,  the  lower  section  shown  on  Plate  xvi. 
may  be  studied.  It  resembles  the  section  above  quoted,  but  in 
•ddition  fossil  leaves  occur  on  a  horizon  immediately  above  and 
intimately  associated  with  the  diatomaceous  earth,  as  was  shown 
nie  by  Mr.  W.  L.  R.  Gipps.  We  had  here  the  good  fortune  to  dis- 
cover a  fossil  leaf  fairly  well  preserved  in  the  tine  tuff,  which  Mr.  R. 
Etheridge,  jun.,  and  Mr.  W.  S.  Dun,  Assistant  Palaeontologist  to 
ti»e  Geological  Survey,  identify  as  Cinnamomum  Leichhardtii^ 
Ettingshausen.  (See  Plate  accompanying  this  paper).  This  leaf 
is  elsewhere  in  Australia  associated  with  Eocene  deposits. 

The  age  therefore  of  the  Diatoms  and  of  the  freshwater  sponge 
spicules  associated  with  them  at  this  spot  may,  I  think,  be  pro- 
^onally  set  down  as  early  Eocene  or  late  Cretaceous. 

I  have  purposely  abstained  from  attempting  a  detailed  descrip- 
tion of  the  different  species  of  Diatoms  and  sponges  represented 


•  Records  Geol.  Surv.  N.S.  Wales.     Vol.  iv.  Ft.  iii.  pp.  115117.     Plate 
X.    By  authority.     Sydney.     1895. 
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in  this  deposit,  as  I  understand  that  this  is  a  work  which  1 
ifclreiwl y  been  commenced  by  Mr.  W.  S.  Dun  and  Mr.  G.  W.  Ca 
irnd  an  interesting  paper  from  them  on  this  subject  may  shoi 
l»e  6X|:H?cted.  I  would  merely  add  that  Melosira  appears 
l^reatly  predominate  among  the  Diatoms,  but  not  to  the  enl 
Exclusion  of  other  forms.  The  sponge  spicules  are  acerate 
fusiform,  slightly  arcuate,  and  some  are  thorny,  but  the  majoi 
mnooth 

I  should  like  to  emphasise  the  fact  that  hitherto  all  our  dis^ 
raaceous  earths  in  New  South  Wales  have  been  found  in  as.so( 
ttuii  with  volcanic  rocks,  and  I  would  venture  to  suggest  that  t 
*VHSociation  is  probably  far  from  accidental  The  superheat 
w^at€^^  flowing  from  hot  springs  and  from  the  lavas  themsel 
liuring  the  trachytic  eruptions  would  l)e  certain  to  carry  more 
leits  silica  in  solution,  and  its  high  temperature,  combined  w 
its  disj^olved  silica,  would  probably  render  it  a  very  favoural 
meiiiaiij  for  the  development  of  Diatoms  to  the  exclusion  of  m< 
i>thei'  kinds  of  plant.  While  some  species  of  Diatoms  flouri 
luKuriiiTitly  in  the  cold  waters  of  the  Antarctic  Ocean,  others  ra 
\iv  foiHirl  equally  flourishing  in  the  hot  and  highly  mineralis 
waters  of  geysers.  For  example,  Mr.  H.  N.  Moseley*  has  describ 
the  occurrence  of  Diatoms  near  the  Boiling  Springs  at  Furnas,!: 
Michaers,  Azores,  and  their  neighbourhood. 

Mr,  Moseley  states  (op.  cit.  p.  322)  "  The  Chroococcus  \^Botr\ 
rmctiit  Hrnunii,  Ktz. ,  as  would  appear  from  the  footnote.  T.  W^. E. I 
wn»  not  HO  abundant  in  the  samples  of  incrusting  matter  in  tl 
hot  epriiig  as  in  those  from  the  spring  at  Furnas.  Amongst  ti 
^'retni  ituitter  are  a  few  skeletons  of  DiatomacecB  (a  Navicnh 
but  the^e  are  very  probably  derived  from  a  cool  spriu 
situate  just  above  the  sulphur  spring,  tJie  water  of  wlii< 
luinglfH  with  that  of  the  sulphur  spring,  and  indeed  appea 
In  siijjjtly  a  large  share  of  the  water  of  most  of  the  hot  spring 
the  water  being  merely  heated  and  impregnated  with  varioi 


*  Journ.  Linn.  Soc.  Bot.  Vol.  xiv.  p.  ,T22. 
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minerals  by  the  discharge  of  steam  and  various  gases  from 
apertures  in  the  several  basins  into  which  it  finds  its  way.  .  .  . 
The  small  cool  spring  above*  referred  to  contains  abundance  of 
yuvicufce  and  other  Diatoms,  such  as  those  met  with  amongst  the 
jfreen  matter  growing  in  very  hot  water."  He  also  observes  {op, 
rii.  p.  323),  "  In  this  water,  which  was  too  hot  to  bear  the  finger, 
the  same  Chroococcus  as  observed  at  the  springs  near  the  lake  was 
almndant,''  etc.  .  .  .  **A  little  lower  down  in  a  small  pool  of 
hot  mud  and  water,  so  hot  that  the  finger  could  only  be  borne  in 
it  for  a  short  time,  grows  a  sedge  .  .  .  and  an  abundant 
ijn>wth  of  algae,  Chroococcus,  OscillatoruB  [TolyphoihHx  f.  Archer. 
T.W.RD  ]  and  some  Diatoms  with  endochrome  complete." 

The  temperature  of  the  springs  in  the  lake  of  Furnas  is  quoted 
{op.  cil.  p.  324),  f.,Hartung*  as  from  78^  to  190'  Fahr.  The 
Tsater  in  which  the  Ghroococcus  grew  is  estimated  to  have  had  a 
temperature  of  lid"  to  158"  Fahr.,  and  that  in  which  the  sedges 
srew  of  113  to  122'  Fahr.  Mr.  W.  T.  Thiselton  Dyer,  in  notes 
w  Mr.  Moseley's  collections  (op.  dt.  p.  326),  states  that  in  the 
ei>Hection  submitted  to  him  "from  among  the  sedges  at  Furnas  in 
very  hot  water  "  he  identified  a  number  of  Diatoms,  which  he 
•specifically  names.  He  adds  that  they  were  not  numerously 
rf*I»resented,  however,  and  says  (p.  327),  "  These  are  all  forms  of 
«mimon  occurrence,  and  seemed  in  no  way  affected  by  the  high 
temperature  of  the  water."  A  useful  bibliography  of  references 
to  the  vegetation  of  hot  waters  is  contained  in  Ninth  Report, 
ii^A.  Sur.  U.S.A.  1887-88,  pp.  620-628.  It  is  noted  {op.  cii. 
p.  625,  quoted  from  Manual  of  Geology,  by  James  D.  Dana, 
•Hnl  ed.,  1880,  p.  611^  that  "Mr.  James  Blake  found  diatoms  in 
water  having  a  temperature  of  163^  F.  at  Pueblo  Hot  Springs, 
Xevatla."  It  is  also  stated  {ibidem)^  "  At  the  Mammoth  Hot 
Springs,  Dr.  F.  V.  Hayden  observed  the  occurrence  of  pale  yellow 
filamentA  about  the  springs  and  the  green  confervoid  vegetation 
<if  the  waters,  as  well  as  the  presence  of  diatoms  in  the  basins  of 
the  main  springs,  two  species  of  the  latter,  Palmella  and  Oscillaria^ 

•  **Die  Azorcn,"  Leipzig,  W.  Englemann,  I860,  p.  173. 


268  OCCURRENCE   OF   DIATOMAOEOUS   EARTH. 

being  recognized  by  D.  Billings."  .  .  .  (Op.  cit.  p.  62' 
"  The  extreme  temperature  at  which  vegetation  has  been  observe 
is  200°  F ,  recorded  by  Prof.  W.  fl.  Brewer  at  the  Califom; 
Geysers." 

It  is  clear  therefore  that  Diatoms  are  capable  of  flourishing  i 
the  waters  of  hot  springs,  the  water  of  which  must  necessarily  I 
more  or  less  highly  mineralised,  though  apparently  they  do  m 
flourish  in  water  at  so  high  a  temperature  as  that  in  which  son 
algee,  such  as  the  Oscillatorice,  can  flourish.  The  fact  must  m 
be  forgotten  that  spicules  of  Spnngilla  are  at  the  Warrumbung 
Mountains  associated  with  the  Diatoms,  and  obviously  if  tl 
Diatoms  flourished  in  hot  water  the  Sponges  must  have  eidste 
under  similar  conditions. 

Animal  life  was  well  represented  in  the.  neighbourhood  • 
Furnas  by  Rhizopods,  but  no  mention  is  made  of  fre8hwat4 
sponges. 

It  is  at  all  events  certain  that  at  the  Warrumbungle  Mountaii 
the  Diatom  Melosira  and  a  variety  of  Spongilla  occur  in  associ 
tion  with  trachytic  lavas  and  tuifs  of  early  Tertiary,  possibly  < 
late  Cretaceous  Age. 


EXPLANATION  OF  PLATES. 

Plate  XV. 

Section  showing  junction  between  the  Trachyte  Volcanic  Group  of  tl 
Warrumbungle  Mountains,  and  the  Permo-Carboniferous  Coal  Measures  i 
a  tributary  of  Uargon  Creek,  Wollongulgoog,  near  Tooraweena,  N.S.W. 

Plate  XVI. 

Upper  Figure, 

Section  in  Wantialable  Creek,  near  Tooraweena,  Warrumbungle  Mom 
tains,  showing  intercalation  of  Diatomaceous  Earth  in  the  Trachyte  Seriei 

Lower  Figure. 

Section  in  Wantialable  Creek,  near  Tooraweena,  Warrumbungle  Mour 
tains,  showing  Diatomaceous    Earth    in  association  with  Ciniuimomw 

Leichhardlii. 

Plate  XVII. 

Cinnamomum  Leichharddi^  Ettings. 
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On  behalf  of  Mr.  F.  M.  Bailey,  Government  Botanist  of 
Qae^island,  the  Secretary  exhibited  an  interesting  collection  of 
botanical  specimens  specially  brought  together  to  illustrate  the 
plants  of  Queensland  which  are  known  to  possess  active  or 
medicinal  properties.  A  s  such  it  might  be  considered  to  illustrate 
a  later  edition  of  the  knowledge  summarised  in  a  paper  by  the 
exhibitor  "  On  the  Medicinal  Plants  of  Queensland "  in  the 
Society's  Proceedings  for  1880    Yol  v.  First  Series,  p.  4). 

On  behalf  of  Dr.  Broom,  the  Secretary  exhibited  specimens 
illustrative  of  the  fossil  Marsupials  from  a  bone-breccia  deposit 
near  the  Wombeyan  Caves,  described  at  the  Meeting  of  April 
29th,  1896. 

Mrs.  Kenyon  sent  for  exhibition,  and  contributed  a  note  upon, 
specimens  of  varietal  forms  of  Cypi'cea. 

Mr.  Darley  exhibited  a  specimen  of  rock  from  Newcastle  bored 
by  specimens  of  Pholas,  with  examples  of  the  molluscs  in  situ. 
Also  from  the  roof  of  a  building  in  Sydney  a  piece  of  sheet-lead 
which  had  been  perforated  by  Termites. 

Mr.  Steel  showed  an  elegant  fungus,  probably  Polyporus 
pffrUntoms,  Berk.,  from  Bundanoon. 

Mr.  Froggatt  exhibited  drawings  and  specimens  of  the  larva, 
papa,  moth,  and  bag-shelters  of  Teara  contraria  from  Penshurst, 
near  Sydney;  in  this  locality  during  April  many  trees  of  Acacia 
promxfipns  were  completely  defoliated  by  the  caterpillars,  the 
shelters  l)eing  placed  at  the  foot  of  the  trees.  Also  the  more 
Hubstantial  silken  shelter  of  a  species  from  Kalgoorlie,  W.A.;and 
a  series  of  specimens  of  the  commoner  species  of  the  genus 
occurring  in  New  South  Wales. 

The  President  exhibited  a  rare  and  remarkable  spider, 
Aclinopus  sp.,  forwarded  by  Mr.  A.  G.  Little,  Railway  Surveyor, 
Menindie,  N.S.  W.  This  is  apparently  the  first  recorded  occurrence 
of  the  genus  in  Australia.  In  respect  of  the  length  of  the  palpi 
»nd  the  shortness  of  the  abdomen  it  appears  to  come  nearest  to 
A.  longipalpus  from  Brazil. 
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WEDNESDAY,  JULY  29th,  1896. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  at 
Linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday  e 
ing,  July  29th,  1896. 


The  President,  Mr.  Henry  Deane,  M.A.,  F.L.S.,  in  the  CI 


Mr.  J.   Douglas  Ogilby,  Livingstone    Road,    Petersham, 
elected  a  Member  of  the  Society. 
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Natural  History  Society  of  Montreal — Canadian  Recon 
Hcience.     Vol.  vi.  No.  8  (1896).     From  the  Society. 

American  Geographical  Society — Bulletin.  Vol.  xxviii.,  ^ 
(1896).     From  the  Society. 

Zoological  Society  of  Philadelphia — Twenty-fourth  Ani 
Keport  of  the  Board  of  Directors  (1895-96).     From  the  Socit 

Soci^t^  d'Horticulture  du .  Doubs,  Besan9on  —  Bulle 
^ouvelle  S^rie.  Nos.  43,  55,  and  58  (1894-95):  Serie  Illust 
No.  5  (May,  1896).     From  the  Society, 

Museum  d'Histoire  Naturelle,  Paris — Bulletin.  Annee  L 
Nos.  4-5,  and  7.     From  the  Society. 
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La  Faculty  des  Sciences  de  Marseille — Annales.  Tome  v.  Fasc. 
4;  Tome  vi.  Fasc.  1-3.     From  the  Faculty. 

Cambridge  Philosophical  Society — Proceedings.  Vol.  ix.  Part  ii. 
(IH96).     From  the  Society.   . 

Royal  Microscopical  Society — Journal,  1896.  Part  2  (April). 
Ftom  the  Society. 

Soci^te  Beige  de  Microscopic — Bulletin.  Tome  xxii.  Nos.  5-7 
(1895-96).      From  the  .Society. 

Geological  Society,  London  —  Quarterly  Journal.  Vol  lii. 
Part  2  [No.  206]  (May,  1896).     From  tJie  Society. 

Zoologischer  Anzeiger.  xix.  Bd.  Nos.  503-505  (May-June, 
1>'96).     From  the  Editor. 

K.  K.  Zoologisch-botanische  Gresellschaft  in  Wien — Verhand- 
iungen.     xlvi.  Bd.  (1896),  4  u.  5  Hefte.     From  the  Society. 

Verein  fUr  naturwissenschaftliche  Unterhaltung  zu  Hamburg 
— Verhandlungen,  1894-95.     ix.  Band.     From  the  Society. 

Department  of  Mines  and  Agriculture,  Sydney  —  Annual 
Report  for  the  year  1895:  Agricultural  Gazette.  Vol.  vii.  Part  6 
(June,  1896).  From  the  Hon.  the  Minister  for  Mines  and  Agricid- 
tnre. 

Australasian  Association  for  the  Advancement  of  Science  — 
Report  of  the  Sixth  Meeting  held  at  Brisbane,  January,  1S95. 
From  the  Association, 

Pharmaceutical  Journal  of  Australasia  Vol.  ix.  Nos.  6-7  (June- 
July,  1896).     From  the  Editor. 

De{>artment  of  Agriculture,  Brisbane — Bulletin.  No.  8,  Second 
Series  (1896).      From  the  Seci'etary  for  Agriculture. 

Bureau  of  Agriculture,  Perth,  W.A. — Journal.  Vol.  iii.  Nos. 
15-17  (June,  1896).     From  the  Secretary. 

University  of  Melbourne— Examination  Papers — Matriculation. 
May,  1896.     From  the  University. 
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Asiatic  Society  of  Bengal — Journal.  Vol.  Ixiv.  (1895),  Pi 
No.  4;  Part  ii.,  Title  page  and  Index:  Vol.  Ixv.  (1896),  Pa 
Ko.  1:  Proceedings  1895,  Nos.  ix.-x.  (Nov.-Dec);  1896,  > 
(Jan.):  Annual  Address.  By  A.  Pedler,  F.R.S.  etc.  (Feb.,  1^ 
From  tJie  Society. 

Zoological  Society  of  London — Abstract,  May  19  th,  June 
nm\  16th,  1896.      From  the  Society. 

Madras  Government  Museum — Bulletin.  No.  4(1896).  / 
tht  Superintendent. 

Museo  Nacional  de  Montevideo — Anales  iv.  (1896).  Fron 
Museum. 

Perak  Government  Gazette.  Vol.  ix.  Nos.  13-14  (June,  1^ 
From  the  Government  Secretary. 

Societe  Royale  Linneenne  de  Bruxelles—  Bulletin.  21™*  An 
No,  7  (May,  1896).     F>om  the  Society. 

Societe  Hollandaise  des  Sciences  k  Harlem — Archives  N^ei 
daises.     Tome  xxx.     1™  Livraison  (1896).     From  the  Society 

Victorian  Naturalist.  Vol.  xiii.  No.  3  (June,  1896).  / 
tht;  Field  yaturalints  Club  of  Victoria. 

Entomological  Society  of  London — Transactions,  1 896.  Pai 
(.1  une).     From  the  Society. 

Pamphlet  entitled  "  Ueber  die  Palpen  der  Rhopaloceren  : 
Bf?itrag,  etc."  By  Dr.  Enzio  Reuter.  4 to.,  Helsingfors,  II 
r  rom  the  Author. 

Geological  Survey  of  India  —  Records.  Vol.  xxix.  Pari 
( 1 896).     From  the  Director. 

Societe  des  Naturalistes  de  la  Nouvelle-Russie — M^moi 
T.  XX.  Part  1  (1895) :  Memories  de  la  Section  Math^mati< 
T.    xvii.  (1895).     From  the  Society. 
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Nederlandsche  Entomologische  Vereeniging — Tijdschrift  voor 
Entomologie.  xxxviii.  Deel.  Jahrgang  1894-95.  Afl.  2,  3,  and 
4.      From  the  Society. 

Society  des  Sciences  de  Finlande — Oefversigt.  xxxvii.  (1894-95). 
From  the  Society. 

Royal  Society  of  South  Australia  -  Transactions.  Vol.  xvi. 
Part.  iii.  (June,  1896).     From  the  Society. 

Zoological  and  Acclimatisation  Society  of  Victoria —Thirty- 
second  Annual  Report  (Feb.,  1896).     From  the  Society. 

Three  Pamphlets  entitled  "  Report  of  the  Research  Committee 
appointed  to  collect  Evidence  as  to  Glacial  Action  in  Australasia.'' 
By  Professor  R.  Tate,  Mr.  W.  Howchin,  and  Professor  T.  W.  E. 
David  (1895) :  "  Address  by  the  President:  Section  of  Geology  and 
Mineralogy" —Aust.  Assoc,  for  Adv.  Sci.  By  Professor  David 
(Brisbane,  1896);  "  Antarctic  Rocks,"  &c.  (1895).  From  Professor 
T.  r.  E.  David  B.A.,  F.G.S. 

Australasian  Journal  of  Pharmacy.  Vol.  xi.  No.  127  (July^ 
1896).     From  the  Editor. 

American  Naturalist.  Vol.  xxx.  No.  354  (June,  1896).  From 
the  Editors. 

Museum  of  Comparative  Zoology  at  Harvard  College,  Cam- 
bridge, Mass.— Bulletin.  Vol.  xxix.  No.  3  (April,  1896).  From 
the  Curator. 

U.S.  Dept.  of  Agriculture— Division  of  Entomology — Bulletin. 
Technical  Series  No.  4  (1896).     From  the  Secretary  o/ Agriculture. 

Comit^  G^logique,  St.  P^tersbourg — Bulletin.  T.  xiv.  Nos. 
6-9;  T.  XV.  Nos.  1-2  :  Mtooires.  VoL  xiii.  No.  2  (1894).  From 
the  Committee. 

Nine  Pamphlets  on  Australian  Entomology.     By  Rev.  Thomas 
Blackburn,  B.A.     From  the  Author. 
18 
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Two  Pamphlets  entitled  "Further  Coccid  Notes,  etc.;"i 
*^  Contributions  towards  a  Monograph  of  the  Aleurodida, 
Family  of  Hemiptera-Homoptera."  By  W.  M.  MaskelL  (Fi 
Trans.  N.Z.  Inst.  Vol.  xxviii.  [1895]).     From  the  Author, 

Indian  Museum,  Calcutta — Natural  History  Notes.  Series 
Nt>.  18  [i  19]  (1895).     From  the  Museum. 

Oeelong  Naturalist.     Vol.  v.  No.  4  (July,  1896).     From 
Gtelong  Field  Naturalists^  Club. 

L'Acad^mie  Royale  des  Sciences,  etc.  de  Danemark,  Copenhs^ 
— Bulletin,  1896.     No.  3.     From  the  Academy. 
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APPENDIX  TO  THE  AUSTRALIAN  CLIVINIDES 
(FAM.  CARABIDuE). 

By  Thomas  G.  "Sloanb. 

The  Clivinidks  op  King's  Sound  and  its  Vicinity. 

When  the  late  Sir  William  Macleay  described  the  Carabidce 
collected  by  Mr.  W.  W.  Froggatt  in  the  vicinity  of  King's 
Sound  in  1887,*  he  passed  over  the  Clivinides,  merely  remarking 
that  the  collection  contained  seventeen  species,  t  During  a  visit 
to  Sydney,  after  completing  the  "  Revision  of  the  Australian 
Ciivinidesy^  1  was  able,  through  the  courtesy  of  Mr.  Masters, 
Curator  of  the  Macleay  Museum,  to  examine  the  Cliviuldes  from 
King's  Sound,  and  as  the  collection  seems  a  representative  one 
the  following  report  on  it  will  not  be  without  interest. 

The  following  is  a  list  of  the  species  : — 
Clirina  riverina?,  SI.  ?  (var.  ?)       Clivina  sellata,  Putz. 
C.  *ienticoUi$^  SI.  var.  inconspicua,  SI. 

C.  quadratifrons,  SI.  C  Jerrugineay  Putz. 

C  punctaticepsy  Putz.  C.  australasice,  Bohem.  1  (var.  ?) 

var.  siUcicollisy  SL  C.  eximia,  SI. 

C.  australica,  SI.  C.  leai,  SI.  . 

C.  bovUlcPy  Blkb.  var.  apicalis^  SI. 

C.  catjo,  Putz.  C.  procera,  Putz.  (var.) J 

Cfroggaitiy  n.sp. 

Df/8chiritC8  7nacleayi\  n.sp. 

♦  P.L.S.N.S.W.  1888,  iii.  (2)  pp.  446-458. 

t  U,  p.  462. 

t  It  it  the  Urge  species  mentioned  under  C.  procera  {vide  mipra^  p.  229) 

u  being  from  Port  Darwin;  and  though  probably  distinct  from  C,  proceruy 

Puts.,  teems  to  offer  no  characters  to  distinguish   it  from  that  species 

except  its  large  size. 
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My  examination  of  this  collection  leaves  the  impression  on  n 
mind  that  all  the  specimens  are  not  actually  from  King's  Soun 
hut  that  some,  as  C  procera  and  C.  quadratifrons^  may  be  fro 
Purt  Dnrwin  or  some  other  more  easterly  port  of  call,  at  whi< 
Mr.  Froggatt  may  have  touched. 

Clivina  RivERiNiE,  Sloane.* 

The  single  representative  of  this  species  seems  to  agree  wil 
typical  specimens  in  everything  excepting  colour.  It  is  brov^ 
with  the  elytra  ferruginous. 

Clivina  punctaticeps,  Putzeys  (var.  sClcicollis). 

A  species  which  is  plentifully  represented  in  the  collectic 
agrees  with  C.  punctaticeps,  Putz.,  in  respect  of  the  head,  elytr 
prosternuin,  and  eyes,  but  differs  by  having  the  prothorax  shorts 
and  rather  more  convex,  the  median  line  more  deeply  impresses 
the  bttsal  curve  shorter,  the  base  more  deeply  and  abrupt 
deelivoua,  the  marginal  channel  across  the  base  much  wider  at 
deeper.  It  may  be  a  distinct  species,  though  it  seems  probab 
tluiit  C.  punctaticeps  will  be  found  to  be  a  widely  spread  speci< 
varying  sufficiently  to  take  in  this  form  as  a  variety.  Tl 
folluwing  is  a  brief  description  : — 

Narrow,  parallel,  convex.  Piceous  red,  elytra  with  first  str 
of  each  elytron  usually  dark  piceous,  this  sutural  infuscation  oftc 
spreading  over  the  first  three  interstices  above  the  apical  declivity 
a  very  cH.stinct  crenulate  striole  at  base  of  first  interstice;  anteri< 
femora  lobate  on  lower  side,  anterior  tibiae  4-dentate. 

Length  5-5-7,  breadth  1-45-1 -75  mm. 

The  characteristic  feature  of  this  variety  is  the  wide  dec 
channel  of  the  base  of  the  prothorax  which  interrupts  the  ma 
ginal  iMjrder  at  each  side,  and  prevents  it  from  actually  joinin 
tlie  banal  border,  as  is  usual  in  Clivina. 


*  Ftc/€  supra  p.  164. 
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Clivina  sellata,  Putzeys  (var.  1  inconspicua). 

A  small  Clivina  represented  by  seven  specimens  \^ two  immature) 
is  among  those  from  King's  Sound.  It  agrees  so  closely  with 
C.  s^iata,  Putz.,  that  I  have  placed  it  under  that  species  as  a 
variety;  the  only  differences  I  can  find  are  that  it  seems  a  smaller 
insect,  and  apparently  the  black  dorsal  spot  on  the  elytra  is  quite 
wanting;  however,  I  cannot  separate  immature  specimens  from 
immature  specimens  of  C.  ftellata.  It  is  quite  likely  that  when 
this  form  is  better  known  it  will  come  to  be  regarded  as  a  species 
distinct  from  6'.  sellata,  and  it  is  with  this  impression  in  my  mind 
that  I  give  it  a  varietal  name,  for  I  feel  that  it  would  be  mis- 
leading to  extend  the  range  of  C.  sellata  to  King's  Sound  on  the 
specimens  before  me. 

The  following  description  will  suffice  for  its  recognition  : — 

Ferruginous.  Parallel,  convex.  Head  short,  vertex  with  a 
ruvmded  punctate  impression:  clypeus  emarginate,  median  part 
not  divided  from  wings,  these  small,  rounded,  a  strong  sinuosity 
dividing  them  from  supra-antennal  plates.  Prothorax  about  as 
long  as  broad  (1*1  x  11  mm.),  decidedly  narrowed  anteriorly. 
Elytra  punctate  striate,  fourth  stria  joining  fifth  at  base,  seventh 
entire.  Prostemum  with  intercoxal  part  attenuate  anteriorly. 
Anterior  tibi«  4-dentate. 

Length  3-7-4'2,  breadth  1-1  15  mm. 

Clivina  Australasia,  Bohemann  1  (var.  ?). 

A  large  black  species  is  plentifully  represented  in  the  King's 
Sound  collection.  In  general  appearance  it  exactly  resembles 
C.  australasicB,  Bohem.,  the  only  noticeable  differences  that  I  can 
«ee  being,  the  head  less  punctate  and  more  roundly  angustate 
before  the  eyes,  the  legs  lighter  coloured,  the  inner  apical  spine 
of  the  anterior  tibiie  longer  and  more  obtuse  at  the  apex  in  the  (J. 
Some  specimens  have  the  clypeus  more  deeply  emarginate  than 
others. 

Length  8-95,  breadth  2-4-2-7  mm. 
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Clivina  proggatti,  n.sp. 

1  Robust,  convex.  Head  short,  wide,  clypeus  truncate-e 
iiftt*;  prothorax  subquadrate,  with  all  its  angles  rounded; 
ii\h],  seventh  and  eighth  interstices  uniting  at  Imse  to 
u  short,  not  strong,  marginal  carina,  eighth  interstice  indica 
jL  line  carina  near  apex;  prosternum  with  intercoxal  pari 
aiittiriorly,  non-sulcate  on  base;  episterna  very  finely  shagr 
fijwly  transversely  striolate;  metasternum,  between  interm 
*uid  posterior  coxae,  about  as  long  as  posterior  coxae;  epistem 
i4ongate ;  anterior  tibiae  3-dentate.  Black,  shining,  leg 
jvnt^nnae  reddish  piceous. 

Head  transverse,  convex;  anterior  part  rugulose;  vertex 
clyi>eftl  elevation  arcuate;  clypeus  irregularly  divided  from 
fl«*'l*ly  and  widely  truncate-emarginate,    wings  advance<l, 
ol)tu8oly  rounded,  concave,  gently  oblique  on  inner  side; 
ariloniial   plates   convex,  rounded  externally,  bordered,  di 
fn^ni  wings  of  clypeus  by  a  light  sinuosity;  facial  sulci  dee 
divt4*gent    posteriorly ;    frontal    impressions    strongly    m 
irregular;    facial    carina   short,   wide,    prominent;    supra-c 
]*Liih'tvires  distant  from  eyes,  set  in  a  longitudinal  groove, 
eijgu   of   this  groove  carinate;   eyes   globose,  prominent,   1 
t>iic*lmed     behind ;     orbits     abruptly    constricted    behind 
Antennae  moniliform,  short,  incrassate.     Prothorax  rather  bi 
than  long  (2*2  x  2*25  mm.),  widely  convex;  sides  parallel,  sti 
»tid   roundly  narrowed  in  front  of  anterior  marginal  pun 
jtiilt*nor  margin  lightly  emarginate  in    middle;   anterior  i 
ylitusely  rounded;  posterior  angles  rounded;    basal  curve 
Ijorder  wide,  reflexed;    median   line  well  marked;    anterio 
Htrougiy  impressed;    lateral  basal  impressions  obsolete.      I 
ovid  (4*3   X   2*35  mm.),  convex;  sides  strongly  rounded;  shoi 
loiinded;    stria)    deeply    impressed,    strongly    crenulate    € 
tuwjirris  apex;   interstices  convex  near  base,  depressed  on  j 
doflivity;   lateral  lK)rder  strongly  reflexed  near  shoulders;   1 
^ilumnel  wide. 

I^mgth  7 -2-8 -5,  breadth  2-2  3  5  mm. 
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Foar  specimens;  the  one  measuring  7*2  mm.  in  length  is, 
jndging  from  the  other  three,  an  unusually  small  specimen. 

Clo5>ely  allied  to  C.  inacUayiy  SI.,  but  differing  in  having  the 
eves  more  prominent  and  spherical,  the  facial  sulci  shorter,  less 
arcuate  and  less  convergent  in  front,  the  frontal  foveae  deeper; 
the  prothorax  more  convex,  the  sides  not  sinuate  and  much  more 
strongly  rounded  to  anterior  angles,  the  anterior  margin  less 
emarginate,  the  anterior  angles  obtusely  rounded  and  less  marked; 
the  elytra  with  distinctly  crenulate  strije,  the  eighth  interstice 
indicated  near  apex;  the  metastemum  longer  and  with  a  deeply 
impressed  channel  near  external  margin,  the  metasternal  episterna 
a  little  longer  and  with  a  strongly  marked  channel  near  inner 
margin;  the  colour  deep  black. 

Dyschirius  macleayi,  n.sp. 

Robust,  convex.  Head  strongly  depressed  between  eyes,  front 
carinate  in  middle,  clypeus  deeply  and  roundly  emarginate  with 
prominent  lateral  angles;  elytra  convex,  basal  part — in  front  of 
testaceous  fascia — strongly  punctate-striate  (eight  rows  of  punc- 
tures); anterior  tibial  3-dentate.  Head  piceous  black;  prothorax 
shining  bronzy-black;  elytra  ferruginous  with  a  bronzy  tinge,  a 
^e  testaceous  fascia  across  apical  third;  legs,  antennae  and 
wider  surface  of  prothorax  reddish,  body  reddish  piceous. 

Clypeus  declivous,  anterior  margin  roundly  emarginate,  lateral 
angles  advanced,  obtuse  at  apex;  supra-antennal  plates  large, 
tpiadrate,  bordered,  projecting  widely  and  sharply  beyond  clypeus, 
declivous  on  inner  side,  anterior  angles  obtuse,  anterior  margins 
oblique;  front  depressed,  a  longitudinal  carina  in  centre,  two 
transverse  impressions  on  each  side  between  central  carina  and 
niprarantennal  plates;  vertex  convex,  smooth;  supra-orbital  carinse 
▼ell  developed,  thick;  eyes  globose,  prominent.  Prothorax 
globose,  Iffivigate,  a  light  transverse  impression  near  anterior 
marj^n;  median  line  wanting:  marginal  channel  of  base  punctate. 
Elytra  rounded  on  sides;  shoulders  rounded;  striai  consisting  of 
rows  of  deep  coarse  punctures,  first  stria  only  reaching  apex,  a 
short  deep  stria  near  margin  on  each  side  of   apex;   interstices 
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CKHivex  on  liasal  part  of  disc,  third,  fifth  and  seventh  be 
some  aetigerousi  punctures;  apical  part  of  elytra  smooth  exce 
fur  these*  punctures;  marginal  channel  narrow  on  sides,  stn 
and  more  deeply  impressed  behind  shoulders.  Anterior 
"With  apical  digitation  long,  arcuate;  two  upper  teeth  success 
shorter,  well  developed,  prominent,  acute. 

Ijength  4^  liieadth  1*15  mm. 

Evidently  iillifid  to  D.  torrensis,  Blkb.,  but  differing  in  cc 
and  appn.rentl\'  in  the  sculpture  of  the  head. 

Note.— It  stiims  worthy  of  notice  that  there  are  eight  stri 
each  elyti-on  of  this  species;  the  eighth  stria  consists  of  1 
or  four  punt^tures,  and  rises  where  the  marginal  channel  nar 
liehintl  the  sJioulders.  D.  zonaliis,  Putz.,  a  specimen  of  wh 
have  seen  in  the  Macleay  Museum,  has  only  seven  stria?  on 
elytnjn  (the  ni^rraal  number  among  the  Clivinides),  and  has 
niafginal  t.'liannel  wider  and  more  punctate. 
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SECTION  in     WdntisLlable     Creek 

Near     Tooraweena,  Warrumbunqle      Mountains, 

showing     intercalation      of    Diatomaceous      Earth 
in      the      Trachyte     Series. 


-.iO  ...T/)Mchyte. 

^  .  P  - , .  ..CoMTSB     TrdLChyte     tu  ff. 

./     (AltemMXlng      very      fint     Trachyte      tuffs 
"*  \jtnd      tuff^ceous      cfays. 

^t^miCoAPSe       Trachyte         tuffs     (fragments 
\f/4  tfi  ft  inch     in     diameter.) 
_.J&'^.^Tuffaceous    .c/dyst     whitish      grey, 
/ttil'  Silicified     Trachyte     tuff. 

(fine  white  Trachyte  tuff  with 
^  ■  ."i  I  I.  ^"■r^pryf-w-^'^  ^.^'--<  abundant  crystals  of  s  an  I  dine 
?tT7 '  - .  - .  -  rr^  '-'^^  \ik   to  flinch      in       diameter. 

'^^  ""> I^3Z. Diatomaceous        earth. 

^ISiSZ.Chiefly      tuffs. 
'*  ^ Vesicular       Trachyte. 
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SECTION  /n     Wantialable      Creek, 

Near      Tooraweena ,  Warrunn bungle      Mountains . 

showing     diatomaceous      earth       in       association 
with     Cinnamomum    Leichhardtii 


^ Veeicular     Trachyte  . 

'''  26i..f obey t) Grey    and    yellow    Trachyte      tuff. 

/fii  -  _  .(abouO  Whitish      tuff     breccia. . 
/  /+        Cinnmntowtum       Leichhardtii. 

'    /  «/      (l^boc'tJ  Pure      diatomaceous      earth     a      trlf/e 
1  /  XciMyey     above. 

I  I  ^f^JOremnieh      grey      turfaceous      clay      with     pure 
I  I  y-^'\i^^fte     patches      or     decomposed      ssufidlne     tuff. 
'  ! I  .f^miUght      qrey      clay     slightly     greenish      grey. 
'  /  /        \5ma/l     rragments      of     plants. 
> i /  fK4^..^re      white      dietomeceous        eerth. 
\i/\r.8Z..DiatomeLceoua     eerth     a     trifle     clayey. 
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PI. XVI. 


SECTION  if>     Wd/ftii,fatfe     Creek 

Near     ToQtdWBtna..  Wdrrumtungh     Mountains, 

showing     fnterc&fathn     of    DfaH^maceous     Eartn 
iff     we     Trachyte    Series. 


?,\  ^.CoATSS     Tr^cftyte     tuff. 


.  -_jr^#rjff       Tr^C/jyt^         tuffs     (fragment J 


V/4  ti:t  fi  inch     m     d^tmwtfr) 

"  d^ml*  Smclff'ed     Tfdchyte     tuff, 

'f/fie     tvttHe     T/-ACf}yt&      tuff      witk 
sf     s^nidft^ 

)9''SZ.Ctiteny      Wffs. 


SECTION  /^     mf}ffa/d0/e      CreeM^ 

Atoir     Tmraweena.,  Warrufrr&tingie     Maufyuh^ 

shm¥fn^     aiaiomAce&tfS      eart/r       in       assacr^X/Qft 
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DESCRIPTION  OF  A  NEW  SPECIES  OF  ABLEPHARUS 
FROM  VICTORIA,  WITH  CRITICAL  NOTES  ON 
TWO  OTHER  AUSTRALIAN  LIZARDS. 

By  a.  H.  S.  Lucab,  M.A.,  B.Sc.,  and  C.  Frost,  F.L,S. 

Ablepharus  rhodonoides,  sp.nov. 

Snout  broad,  obtuse;  rostral  projecting.  Eye  incompletely 
surrounded  with  granules.  Nasals  large,  forming  a  short  suture 
behind  the  rostral;  frontonasal  much  broader  than  long,  forming 
a  broad  straight  suture  with  the  frontal;  prefrontals  widely 
separated,  as  long  as  the  fronto-prefrontal  suture;  frontal  large, 
longer  than  the  frontoparietals  and  interparietal  together,  nearly 
as  long  as  its  distance  from  the  nuchals,  in  contact  with  the 
the  anterior  supraoculars;  three  supraoculars,  second  largest;  five 
bupraciliaries ;  frontoparietals  united  ;  interparietal  distinct; 
parietals  about  twice  as  broad  as  long,  forming  a  suture  behind 
the  interparietal;  three  or  four  pairs  of  nuchals;  five  upper 
labials,  fourth  below  the  eye;  five  lower  labials.  Ear-opening 
minute,  distinct.  Body  much  elongate,  scales  in  over  sixty 
transverse  series  between  axilla  and  groin,  arranged  in  twenty 
longitudinal  series;  dorsals  largest,  laterals  smallest.  Two 
enlarged  prseanals.  limbs  short,  tridactyle,  widely  separated  when 
adpressed;  the  fore  limb  shorter  than  the  distance  from  the  end 
of  the  snout  to  the  ear-opening;  hind  limb  a  little  shorter  than 
the  distance  from  the  end  of  the  snout  to  the  shoulders;  length 
of  outer  toe  twice  the  length  of  the  middle,  four  times  that  of 
the  inner  toe.     Tail  almost  as  long  as  head  and  body. 

Colour. — Greyish  above;  each  of  the  dorsal  scales  with  a  black 
central  streak,  forming  four  longitudinal  series;   a  black  lateral 
band  from  the  nostril  through  the  eye.     Tail  brownish.     Under- 
Mirfaces  yellowish. 
19 
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DimmuioTis  : — 

Total  length 

...     79  mm. 

Head     ... 

...       5     „ 

Width  of  head 

..       3-5  „ 

Body     ... 

..     39     „ 

Fore  limb 

..       4-5  „ 

Hind  limb 

..       9-5  „ 

Tail  (reproduced)      35     „ 

L*tmlity.^^\\d.\xr9^   Victoria. 

Two   specimens   obtained   h] 

favour  of  Ilev.  Walter  Fielder. 

Hi^marks.  ^This  species  is  allied  to  A,  greyi,  Gray,  by  the  head 
ecaUng,  but  in  habit  resembles  A.  lineaUis,  Bell,  and  A.  mii'ifUri 
Fischer.  It  differs  from  A.  lineatus  in  head-scaling,  in  number  o 
digit^^  and  in  the  number  of  longitudinal  series  of  body  scales 
and  from  A.  muelleri  in  the  head-scaling.  The  genus  AbUpharw 
is  charact*^nsed  by  its  snake-like  absence  of  movable  eyelids 
and  the  thive  species,  A.  muelleri^  A.  lineatus,  and  A,  rhodonoides 
shiiw  a  fiii'ther  approach  to  the  snake  type  in  the  reduction  ii 
%\m  of  the  limbs  and  in  the  number  of  the  digits. 

It  is  convenient  here  to  add  remarks  on  two  other  lizards. 

(1)  Ab^epharus  greyif  Gts,j. 

Within  tlie  year,  Mr.  H.  J.  McCooey  obtained  specimens  of  an 
Ahf'iph^nfM  in  the  Boggabri  District,  which  he  subsequently^ 
df*Heril>?d  in  a  country  paper.  He  has  been  good  enough  tc 
farwani  examples  to  us.  They  do  not  differ  in  any  particular 
fnmt  A.  grfit/ij  Gray,  which  was  first  described  from  W.  Australia, 
n-nd  was  iihtained  by  the  Horn  Expedition  from  the  Centre. 
The  ipet^ics  is  thus  one  of  those  which  is  characteristically 
found  ill  the  interior  regions  of  scanty  rainfall. 

(iJ)    Uemisphfwriadon  lastnanicum,  L.  &  F. 

Aftt*r    c*4n*fully    examining   a    larger    series    of    Homolepida 

^fmnrinff,  D.  A:  B.,  from  New  South  Wales,   and  a   series   of 

^  ^   -  UJMilly  forwaixled  to  us  by  Mr.  A.  Morton  of  the  Hobart 
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Museum,  we  have  come  to  the  conclusion  that  our  specimens 
described  from  the  St.  Clair  Lake,  Tasmania,  in  the  P.L.S.N.S.W. 
1893,  p.  227,  as  Hemisphceriodon  tasinanicum^  are  only  among  the 
numerous  varieties  of  /lomofeptda  ccuruarime,  D.  &  B.  Our  chief 
reason  for  including  the  apparently  new  species  under  the  genus 
H^misphferiodon  was  the  relatively  large  size  of  one  of  the  teeth 
in  each  side  of  each  jaw. 

The  genus  Hemisphceriodon  was  separated  off  from  Hinulia  in 
1867  by  Peters.  It  is  still  considered,  and  we  think  rightly,  as 
distinct  from  Lygoaoma,  in  which  Hinulia  and  Homolepida,  with 
others,  are  included  by  Boulenger  (B.M.C.) 

The  synonymy  of  Homolepida  casuarince,  D.  &  B.,  then  consists 
of  Omolepidota  casuarincK^  Gray,  Cyclodua  casuarinoif  Dum.  et 
Bihr.,  Homolepida  nigricans^  Peters,  1874,  Lygosoma  muelleriy 
Peters,  1878,  and  Hemis/Jt(tnodon  taamanicumy  L.  &  F.,  1891. 

lUmisphariodon  is  separated  from  Homolepida  thus  : 

In  Hemisphceriodon  (1)  the  pterygoid  bones  are  separated  on 
the  median  line  of  the  palate,  the  palatal  notch  extending 
anteriorly  to  an  imaginary  line  connecting  the  centre  of  the  eyes; 
(2)  lateral  teeth  with  rounded  crowns,  one  on  each  side  of  each 
jaw  enormous,  the  others  small. 

In  Homolepida  (Omolepiduta)  (1)  the  pterygoids  are  usually  in 
contact  anteriorly,  the  palatal  notch  not  extending  forwards  to 
beyond  the  centre  of  the  eyes;  (2)  the  maxillary  teeth  conical  or 
ohtuse,  sulie<)ual. 

In  H,  tasm/inicum  (casuarino'J  (1)  the  palatal  notch  extends 
forward  to  the  hind  border  of  the  eye;  (2j  lateral  teeth  with 
rounded  crowns,  one  on  each  side  of  each  jaw  much  larger  than  the 
others,  relatively  as  much  larger  as  in  young  //.  gerrardii.  Thus 
this  species  may  l>e  claimed  on  the  first  ground  by  Homolepida 
( Lygosoma )y  and  on  the  second  ground  by  Hetnisphceriodon, 
Large  individuals  approach  //.  gerrardii  to  some  extent  also  in 
habit.  On  the  whole,  pending  a  more  satisfactory  classification 
of  the  subgenera  of  Lygosoma^  it  is  probably  best  to  leave  tliis 
variable  form  under  the  designation  Lygosoma  (Homolepida) 
caimarince. 
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DEBCRTPTJONS  OF  NEW  SPECIES   OF    AUSTRAIJLAN 
COLEOPTERA. 

By  Arthur  M.  Lba. 

Part  III. 

TENEBRIONID^. 

Pterohel-eus  Darwini,  n.sp. 

Ellipticj  Qtmvex,  subnitid.  Piceous;  under  surface  piceous- 
brown.  H<^a^l  minutely  punctate;  prothorax  jind  elytra  with  very 
ijiinutfl  punctures,  the  latter  with  very  feeble  traces  of  striae 
Uiwunk  tlie  base;  under  surface  and  legs  with  very  minute  punc- 
tiir&s,  those  on  the  legs  more  distinct;  abdomen  feebly  longitu- 
dinal ly  strigoaa.  Apex  of  tibiae  and  tarsi  with  dense,  reddish- 
brown,  fthort  HiisB, 

Hoiwl  hi-rgij;  clypeus  broad,  very  feebly  emarginate,  sides 
i>blique,  not  at  all  reflexed,  its  suture  with  epicranium  indistinct 
except  at  silk^s;  feeble  trace  of  a  groove  between  eyes.  Prothorax 
trans^ei-ac,  ai  base  wider  than  elytra;  margins  flat,  moderately 
wide,  widest  at  base;  angles  acute,  posterior  slightly  projecting 
oil  to  prothorax,  anterior  passing  eyes;  disc  from  almost  every 
direction  without  trace  of  median  line.  Scutellum  widely  trans- 
vtrra^j  feebly  raised.  Elytra  soldered  toyethery  narrowing  from 
Iwise  U}  ay^fs^j  margins  narrow,  flat  and  feebly  raised  about  the 
middle.  Wiugg  rudinientary.  Legs  moderate;  three  basal  joints 
of  anterior  tarsi  dilated  (especially  in  $\  4th  joint  very  small, 
the  two  Apical  slightly  longer  than  the  three  basal,  intermediate 
longer,  two  apical  shorter  than  three  basal;  basal  joint  of  posterior 
vftiy  long.     Length  16,  width  (at  base  of  prothorax)  9  J  mm. 

Hah.  ^Dongarra,  West  Australia  (two  specimens  received  from 
Mr.  G.  W.  Ward). 

A  pecwliar  l(X>king  species,  which  I  look  upon  as  the  most 
ioter<»8ting  in    the  whole   subfamily.       It  evidently  belongs  to 
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PterohelamSy  but  has  rudimentary  wings  and  eljrtra  soldered 
together.  The  wings  are  gauzy,  the  veins  connecting  them  with 
the  metanotum  are  strong  but  short  and  abruptly  terminated,  the 
wings  elsewhere  without  venation;  near  the  termination  of  the 
veins  they  suddenly  contract  in  width,  thence  parallel  almost  to 
apex,  which  is  truncate.  Length  6,  width  near  base  2,  width  in 
middle  |,  longest  vein  1|  mm. 

I  have  examined  Helceua  echinatiis,  Saragns  rudis  and  SympeteA 
utiflulatuSy  and  find  that  in  all  three  the  metanotum  is  degraded, 
soldered  to  the  elytra;  and  there  are  but  the  veriest  rudiments  of 
wings.  Compared  with  the  metanotum  of  P.  buUatus  or  of  P, 
concexiuscukiSy  that  of  the  present  species  differs  in  being  much 
more  transverse;  the  apex  of  a  groove  in  a  line  with  the  scutellum 
marking  the  apex  of  a  triangular  extension,  whilst  in  the  two 
species  named  the  metanotum  is  parallel;  at  the  base  in  Darwini 
the  angles  of  the  scutellar  groove  are  strongly  rounded  off,  and 
—  with  another  elevation— enclose  a  transverse  pointed  areolet; 
in  hMatvs  and  convexiusculus  the  angles  are  right  angles  and 
enclose  a  feeble  slightly  convex  depression,  the  outer  edge  of 
which  is  not  ridged;  the  groove  in  Danoini  has  a  strong  flattened 
ridge  extending  its  whole  length,  in  hullaiua  there  is  a  faint  trace 
of  ridging,  and  none  in  convexiusculus, 

PTEROHELiEUS    BrOADHURSTI,  n.Sp. 

Convex,  shining,  glabrous.  Reddish-brown,  margins  paler; 
under  surface  of  head  and  mandibles  piceous.  Head  densely  and 
rather  minutely  punctate;  prothorax  with  very  minute  punctures; 
each  elytron  with  about  seventeen  rows  of  small  punctures,  and  a 
short  sutural  row;  sterna  minutely  punctate;  abdomen  very 
minutely  punctate,  and  feebly  longitudinally  strigose. 

Clypeus  convex,  its  suture  with  epicranium  distinct,  both  with 
reflexed  sides;  a  shallow  and  moderately  distinct  impression 
between  eyes;  antenna?  reaching  intermediate  coxa»,  3rd  joint 
scarcely  as  long  as  4th-5th  combined.  Prothorax  widely  trans- 
verne,  with  very  feeble  trace  of  median  line,  base  sinuate,  margins 
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wide,  very  feebly  raised  at  borders,  anterior  angles  roundec 
posterior  acute,  slightly  recurved.  Scutellum  transverse,  sem: 
circular:  in  some  lights  appearing  feebly  strigose.  Elytra  twic 
as  long  as  head  and  prothorax  combined,  margins  wide  on  bas« 
half,  narrowing  thence  to  apex.  Legs  moderate,  1st  joint  c 
anterior  tarsi  scarcely  as  long  as  the  rest,  of  intermediate  distinct! 
shorter,  of  posterior  as  long  as  basal  joint.  Length  16,  widt! 
10  mm. 

Hab. — Pelsart  Island  (Houtman's  Abrolhos),  W.A. 

In  size    and    shape   much    the   same  as   cortfusvs,  Macl. 
have  named  this  species  after  Mr.    F.   C.   Broadhurst,  throug] 
whose  kindness  I  was  enabled  to  visit  this  interesting  group  c 
islands. 

PTEROHELiEUS    ABDOMINALIS,  U.sp. 

Oblong-elliptic,  slightly  convex,  feebly  shining,  glabrous 
Piceous-black,  under  surface  and  legs  paler;  margins,  tibije  an< 
palpi  piceous-red.  Head  and  prothorax  densely  minutely  am 
obsoletely  punctate,  the  former  densely  and  minutely  granulat 
at  base;  scutellum  impunctate;  each  elytron  with  about  eighteei 
rows  of  small  punctures,  becoming  obsolete  towards  apex ;  unde 
Surface  irregularly  and  feebly  punctate;  metastemum  obliquely 
the  abdominal  segments  longitudinally  strigose;  legs  minuteb 
punctate. 

Head  wider  across  clypeus  than  the  length  to  base  of  eyes 
clypeus  feebly  convex  in  the  middle,  apex  feebly  emarginat* 
sides  slightly  raised,  its  suture  almost  obliterated.  Prothora 
convex,  with  a  feeble  trace  of  a  median  line,  deeply  and  semi 
circularly  emarginate  in  front,  sinuate  at  base,  anterior  angle 
somewhat  rounded,  posterior  acute,  anteriorly  feebly  margined 
lateral  margins  broad,  slightly  reflexed.  Elytra  convex,  parallel 
sided  to  one-third  from  the  apex,  a  little  wider  than  prothorax  a 
base,  about  twice  as  long  as  head  and  prothorax  combined,  no 
once  and  one-half  as  long  as  wide,  margins  broad,  feebl 
reflexed,  much  narrowed  from  apical  third  to  apex,  a  very  feebl 
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costa  traceable  from  base  to  a  little  beyond  the  middle.  Length 
20,  width  12  mm. 

Hab. — Northam,  W.A.  (Master  Percy  Snelling). 

From  the  description  of  P,  dispar,  the  above  species  differs  in 
being  larger,  its  head  decidedly  broad  in  front,  and  the  elytral 
imture  slightly  raised;  my  specimen  is  minus  antennae  and  tarsi. 

Ptbrohbl^us  tristis,  n.sp. 

Oblong-elliptic,  slightly  convex,  feebly  shining.  Piceous-black; 
prothoracic  margins,  tarsi,  antennae  and  palpi  obscure  reddish- 
piceous.  Eljrtra  with  a  few  scattered  short  brownish  hairs, 
scarcely  visible  to  the  naked  eye;  under  surface  with  extremely 
minute  and  sparse  pubescence.  Head  densely,  minutely  and 
irn^ularly  punctate,  and  densely  and  minutely  granulate  at  base; 
prothorax  minutely  and  not  so  densely  punctate  as  head,  but  in 
addition  with  extremely  dense  and  almost  microscopic  punctures; 
scutellum  extremely  minutely  punctate;  elytra  striate-punctate 
(in  about  eighteen  rows),  the  striae  irregular  at  both  base  and 
apex,  the  punctures  obsolete  towards  apex;  under  surface  of  head 
feebly  granulate;  prostemum  sparsely  and  obsoletely,  metastemum 
and  abdominal  segments  distinctly  punctate,  the  three  basal  seg- 
ments of  the  latter  feebly  longitudinally  strigose. 

Head  subquadrate;  clypeus  truncate,  almost  flat,  its  suture 
only  visible  at  sides;  antennae  flattened  and  widening  to  apex, 
reaching  intermediate  coxae.  Prothorax  slightly  convex,  broadly 
transverse,  median  line  unmarked,  deeply  emarginate  in  front, 
margins  moderately  broad,  base  feebly  bisinuate,  posterior  angles 
acute.  Scutellum  transversely  triangular.  Elytra  convex, 
parallel-sided  to  one-third  from  apex,  as  wide  as  prothorax  at  base, 
scarcely  twice  as  long  as  wide,  about  once  and  one-half  as  long  as 
head  and  prothorax  combined,  margins  very  narrow,  feebly 
reflexed  near  base.     Length  20,  width  9  mm. 

Hab, — Mt.  Barker,  W.A.  (obtained  under  bark  of  a  dead  tree). 

This  species  belongs  to  the  3rd  subsection  of  Sir  Wm.  Macleay's 
second  section  of  the  genus;  from  either  P.  parallelua  or  P.  cereua 
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(the  only  two  species  belonging  to  the  subsection  from  W.A.) 
size  will  at  once  distinguish  it.  I  do  not  know  any  species  wl 
it  closely  resembles. 

P.  PARALLBLU8,  Br^me;  Mast.  Cat.  Sp.  No.  3756. 
Hah, — Bunbury,  W.A. 

P.  BULLATUS,  Pasc;  Mast.  Cat.  Sp.  No.  3742. 
i7a6.— N.S.W.,  W.A. 

P.  CBRBUS,  MacL;  P.L.S.N.S.W.  1887,  p.  545. 
^a6.— Beverley,  W.A. 

P.  coNVEXiuscuLUS,  Macl.;  I.e.  p.  549. 
iya6.— Cootamundra,  N.S.W. 

P.  GLABBR,  MacL;  l.c.  547. 
i/a6.— Inverell,  N.S.W. 

P.  HIRTUS,  MacL;  l.c.  p.  532. 
J/ai>.— Forest  Reefs,  Sydney,  N.S.W. 

P.  A8ELLD8,  Pasc;  Mast.  Cat.  Sp.  No.  3740. 
Hah. — ^Tweed  and  Richmond  Rivers,  N.S.W. 

P.  LATicoLLis,  Pasc;  I.e.  No.  3750. 
j7o6.— Forest  Reefs,  N.S.W. 

P.  CONFUSUS,  MacL;  I.e.  No.  3743. 
Hah,  -Armidale,  N.S.W. 


Hel^eus  pulvohirtus,  n.sp. 

Oval,  shining.  Piceous-brown,  margins  brownish-red,  ui 
surface  brown.  Elytra  with  four  rows  of  long  recurved  browr 
red  hair  placed  in  small  tufts.  Prothorax  and  under  surface  "i 
minute  punctures,  a  minute  hair  arising  from  each.  Mar 
very  minutely  granulate. 

Antennse  reaching  intermediate  coxie,  3rd  joint  longer  than 
5th  combined.     Prothorax  with  wide  margins  raised  at  an  ang] 
about  45°,  feebly  curved  at  outer  edge,  the  right  side  crossing 
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left  in  front  of  head,  its  point  obtuse,  posterior  angles  very 
slightly  projecting  on  to  prothorax;  disc  with  a  short  narrow 
carina,  nowhere  angular  or  pointed.  Scutellum  transversely 
conlate,  with  a  semicircular  row  of  shallow  irregular  foveae. 
Elytra  widest  behind  the  middle,  margins  at  base  raised  at  about 
45%  becoming  less  towards  apex,  their  outer  edge  more  noticeably 
curved  than  in  prothorax.  Four  basal  segments  of  abdomen 
irregularly  impressed  at  sides.  Legs  long,  claw  joint  of  anterior 
tarsi  almost  as  long  as  the  rest  combined,  of  intermediate  as  long 
as  iMisaJ  joint,  of  anterior  not  as  long  as  basal  joint.  Length  20, 
width  14mm. 

^a6.— Dongarra,  W.A.  (Mr.  G.  W.  Ward). 

The  small  size  of  this  species  will  ser\'e  to  distinguish  it  from 
tboese  of  its  congeners  possessing  hairy  elytra;  from  the  descrip- 
tion it  appears  to  be  closest  to  U.  Kirhyi. 

HSLJEUS   GRANULATUS,  n.Sp. 

Piceous-brown ;  antennse  piceous-red.  Head  with  shallow, 
moderately  dense  punctures;  prothorax  covered  with  small, 
regular,  feebly  shining  granules,  margins  feebly  punctate  and  very 
feebly  granulate.  Elytra  feebly  striate-punctate,  punctures  almost 
obsolete,  each  bearing  a  minute  erect  bristle;  seen  from  above  the 
bristles  appear  to  be  all  of  the  same  height,  but  when  viewed  from 
behind  there  are  seen  to  be  five  rows,  between  each  of  which  are 
two  rows  of  almost  microscopic  setae;  epipleurae  rather  strongly 
and  irregularly  punctate;  under  surface  with  minute  punctures 
and  pubescence. 

Head  feebly  grooved  between  eyes;  antennae  reaching  inter- 
mediate coxae,  3rd  joint  longer  than  4th-5th  combined.  Pro- 
thorax— including  margins — subtriangular,  not  once  and  a  quarter 
as  wide  as  long,  margins  feebly  curved,  moderately  wide,  at 
base  depressed,  the  posterior  angles  slightly  projecting  on  to 
elytra,  anterior  angles  subtruncate,  right  crossing  left;  disc  with 
a  raised  shining  carina  continuous  from  head  almost  to  base,  near 
base  descending  at  an  angle  of  about  80".    Scutellum  feebly  raised, 
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widely  transverse.  Elytra  with  suture  carinate,  each  with  a  shir 
costa  on  4th  interstice  terminated  at  posterior  declivity;  marj 
moderately  wide  at  base,  suddenly  narrowed  and  then  feebl 
apex.  Legs  moderate,  claw  joint  of  anterior  tarsi  thick,  lor 
than  the  rest  combined,  of  intermediate  as  long,  and  of  poste 
not  quite  as  long.     Length  10,  width  6 J  mm. 

^a^>.— Mullewa,  W.A. 

Described  from  a  specimen  taken  alive;  in  two  found  dead  ( 
of  which  measures  14  x  8  mm.)  the  elytral  punctures  are  not 
able  to  the  naked  eye,  and  the  setae  are  sparse  and  minus  the 
more  elongate  rows.  The  species  appears  to  be  closest 
falcatits  from  South  Australia,  from  the  description  of  whicl 
diflfers  in  not  having  the  anterior  angles  of  prothorax  acui 
pointed,  the  elytra  dull,  and  narrow  margins  without  granules 

Hel^us  echidna,  White;  Mast.  Cat.  Sp.  No.  3771. 

Sir  William  Macleay's  description  of  this  species  is  somew 
misleading,  as  he  fails  to  mention  the  two  tubercular  spines 
the  prothorax,  and  that  the  sutural  rows  of  spines  termir 
before  the  apex  of  the  elytra.  The  species  is  readily  identi6j 
by  the  figure  accompanying  the  original  description. 

Sympetbs  acutifrons,  n.sp. 

Broadly  ovate,  feebly  shining.  Piceous-brown,  margins 
taceous,  their  edges  brown,  apices  of  abdominal  segments  tin 
with  testaceous.  Elytra  with  very  minute,  pale,  depressed  st 
under  surface  with  moderately  dense  and  very  short  pubescei 
Head  densely  and  irregularly  punctate;  prothorax  minutely, 
margins  more  noticeably  punctate;  elytra  with  dense  and  rat 
minute  punctures,  their  epipleurse  very  distinctly  punctate;  un 
surface  minutely  punctate. 

Clypeus  convex,  its  disc  within  a  circular  depression;  a  disti 
shallow  impression  between  eyes.  Prothorax  widely  transve 
base  trisinuate,  irregularly  transversely  impressed  in  middle  j 
more  feebly  towards  sides,  a  feeble  median  carina  becoming  fee 
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pointed  at  base;  margins  wide,  edges  recurved;  anterior  angles 
acute,  prodaced  almost  to  apex  of  head,  posterior  sharp  and 
stronglj  curved.  Scutellum  widely  transverse.  Disc  of  elytra 
veiy  much  wider  than  that  of  prothorax,  bulged  before  middle, 
ooQstricted  near  apex,  suture  strongly  raised,  interstices  irregular, 
feebly  raised;  margins  wide,  their  edges  recurved.  Legs  moderately 
diort,  claws  long.     Length  $  16,  $  17;  width  ^  12,  J  13 J  mm. 

In  the  male  the  margins  are  proportionately  broader  than  in 
the  female,  and  they  are  also  reflexed. 

Hab.—GevdXdton,  W.A. 

Sympetbs  undulatus,  n.sp. 

(J.  Shining,  subparallel.  Reddish-brown,  margins  paler; 
intenme  ferruginous.  Upper  surface  with  very  minute  setae, 
more  noticeable  on  head  and  margins  than  elsewhere.  Elytra 
densely  and  irregularly  punctate,  abdomen  densely  and  minutely, 
the  margins  and  sterna  more  coarsely  punctate. 

Head  not  projecting  beyond  prothorax;  clypeus  wide,  perfectly 
straight  in  front,  very  feebly  convex,  notched  at  the  sides;  eyes 
acaroely  visible;  antennae  thin,  joints  Ist-Tth  cylindrical,  8th 
pear-shaped,  9th-llth  circular.  Prothorax  almost  thrice  as  wide 
M  long,  disc  depressed  on  each  side  of  middle,  at  sides  and  base; 
margins  each  wider  than  disc,  each  forming  the  fourth  segment 
0^  a  circle,  anterior  angles  almost  right  angles,  not  at  all  produced, 
posterior  feebly  curved  and  scarcely  acute.  Scutellum  widely 
tnmsverse.  Disc  of  elytra  as  long  as  prothorax  is  wide,  ovate- 
elliptic,  suture  strongly  raised,  each  with  six  or  seven  feeble 
irregular  costa?,  the  alternate  ones  stronger;  margins  waved,  in 
middle  almost  as  wide  as  each  elytron,  distinctly  wider  elsewhere, 
edges  scarcely  recurved  and  very  little  darker.  Legs  long  and 
thin.     Length  18,  width  13  mm. 

g.  Differs  in  being  broader  and  more  rounded;  a  more  distinct 
transverse  impression  at  base  of  prothorax,  the  anterior  angles 
feebly  produced;  disc  of  elytra  broadly  ovate,  and,  except  at  base, 
much  wider  than  margins,  outer  edges  of  margins  below  level  of 
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suture  (in  ^  they  are  higher  than  the  sutural  crest),  widest 
middle  (in  ^  the  elytra  are  widest  near  base,  the  mar| 
the  middle  being  slightly  inwardly  compressed);  puncti 
epipleurao  coarser.     Length  17 J,  width  14  mm. 

Ilab. — GJeraldton  and  Walkaway,  W.A. 

A  rather  fragile-looking  species,  having  somewhat  the  s 
ance  of  an  Encara\  the  clypeus  is  straighter  than  in  any  i 
of  the  subfamily  with  which  I  am  acquainted.  When  ' 
against  a  light  the  margins  appear  to  be  thickly  impresse 
somewhat  angular  punctures.  I  have  seven  specimens 
examination,  two  of  which  (sexes)  measure  but  16  mm. 

Sympbtes  Duboulayi,  Pasc;  Mast.  Cat.  Sp.  No.  379 

This  species  was  evidently  unknown  to  Sir  Wm.  Macleaj 
simply  quoted  Pascoe's  description,  and  allowed  it  to  ren 
Sartigus.  Mr.  Champion  has  since  (Trans.  Ent.  Soc.  1894,  ] 
referred  it  to  its  correct  genus.  The  species  is  moderately  c< 
along  the  coastal  regions  from  Swan  River  to  Greraldton 
posterior  angles  of  the  prothoracic,  and  the  anterior 
elytral  margins  are  turned  down,  a  most  unusual  charact-er 
family. 

S.  Macleayi,  Pasc.;  Mast.  Cat.  Sp.  No.  3789. 
//a6.— Northam,  W.A. 

S.  tricostellus,  White;   Mast.  Cat.  Sp.  No.  3825. 
Hob. — Swan  River,  W.A. 

Saragus  8TRIATIPBNNI8,  Macl.,P.L,S.N.S.  W.  1887,  p 
I/ab,  —New  South  Wales.     Widely  distributed. 

S.  RUDis,  Macl.,  I.e.  p.  659. 
Ilab. — New  South  Wales.     Widely  distributed 

S.  LiEVicoLLis,  Oliv.;  Mast.  Cat.  Sp.  No.  3807. 
//a6.— New  South  Wales. 
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Lkpispilus  stygianus,  Pasc.;  Mast  Cat.  Sp.  No.  3944. 

Mr.  Champion  (Trans.  Ent.  Soc.  1895,  p.  393)  doubts  the  value 
of  this  species.  I  asa  convinced  that  it  is  a  good  one,  as  I  have 
a  specimen  from  Mt.  Kosciusko  which  agrees  very  well  with  Mr. 
Pawcoe's  description,  and  which  is  certainly  not  sulcicollis.  My 
"Specimen  is  a  male  and  has  faint  traces  of  elytral  strise.  From 
several  males  of  sulcicollis  in  my  possession  it  differs  in  having 
the  head  broader,  the  upper  part  of  the  eyes  distinctly  transverse 
and  more  coarsely  granulate;  the  prothorax  is  larger  and  more 
cwivex,  with  the  margins  deflexed,  a  much  more  distinct  impression 
OQ  each  side  at  base;  elytral  epipleuree  larger,  except  at  base, 
where  they  are  smaller;  prostemal  keel  broader,  its  apex  narrower 
aod  parallel;  intercoxal  process  depressed  and  margined;  4th 
abdominal  segment  smaller,  with  the  5th  broader;  and  there  are 
(ither  but  less  noticeable  differences.  The  entire  absence  of 
pubescence  is  natural,  and  not  due  to  abrasion.  The  species  is 
t\'Tdently  very  rare,  and  my  specimen  is  the  only  one  I  have  seen. 

Apasis  puncticeps,  n.sp. 

^.  Elongate,  slightly  convex,  shining.  Black,  with  a  faint 
c<»ppfiy  reflection,  tarsi  and  palpi  piceous.  Prothorax  with  a  few 
scUtered  reddish  hairs  (not  always  present);  inner  apical  half  of 
tibift  and  the  tarsi  with  dense  short  brownish  pubescence;  antennae 
feebly  pubescent.  Head  distinctly  and  densely  punctate, 
df»fi^eit  on  labrum,  on  clypeus  some  stronger  punctures;  prothorax 
densely  and  very  minutely  punctate,  elytral  interstices  with 
occasional  punctures,  flanks  of  prosternum  and  femora  obsoletely 
pooetate. 

Head  with  a  large  irregular  transverse  impi'ession  in  the  middle, 
antennae  reaching  intermediate  femora,  slightly  thickening 
towards  apex.  Prothorax  transverse,  the  sides  and  base  v(^ry 
Jightly  reflexed,  a  feeble  depression  at  the  posterior  angles;  base 
tniDcate,  apex  almost  so.  Scutellum  slightly  raised,  transverse, 
triangular.  Elytra  about  once  and  one-half  as  long  as  hcjwl 
and  prothorax  combined,  and  not  much  broader  than  prothorax, 
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Buboval;  striate,  the  4th  and  6th  interstices  slightly  the 
the  sutural  marked  by  irregular  punctures.  Under  surfac 
shining  than  upper.  Femora  stout;  two  small  spurs  at  i 
tibiae;  anterior  tarsi  dilated.     Length  22,  width  7  (vix)  mi 

J.  Differs  in  being  a  little  larger  and  duller,  antennae 
and  thicker,  femora  thinner,  and  the  anterior  tarsi  no  wid< 
the  others. 

Hab.—Mt,  Kosciusko  (Mr.  W.  E.  Raymond). 

Through  the  kindness  of  Mr.  G.  Masters  I  am  enabled  1 
pare  the  above  with  A.  HowiUif  from  which  it  differs  in 
larger,  the  head  distinctly  punctate  and  less  shiny,  ai 
shorter  and  thicker  (in  both  sexes),  palpi  much  darker  in 
the  prothorax  is  decidedly  transverse  (in  A.  Howitti  it  is — 
thing — a  little  longer  than  wide);  the  scutellum  is  a  little  bi 
the  scutellar  stria  more  distinct,  and  the  other  stri:e  are 
what  different  at  the  apex. 


MELANDRYID^,  ANTHICID^,  MORDELLID 

A  paper  by  Mr.  Champion  (Trans.  Ent.  Soc.  Lond.  189' 
two  by  myself  (P.L.S.N.S.W.,  1894,  and  1895)  have  clashe 
unfortunately  several  of  the  names  proposed  for  species 
aliove  families  will  have  to  rank  as  synonyms.  The  syn< 
\viU  be  treated  of  by  Mr.  Champion;  but  I  would  here  1 
ijJTor  a  few  brief  remarks  on  three  of  the  species  described  1 

DiRCiEA  LiGNivoRA,  P.L.S.N.S.W.  (2)  X.  1895,  p.  266 

This  species  is  very  close  to  venusta,  Champ.;  nevertheles 
satisfied  that  it  should  be  considered  as  distinct.  From  v 
it  differs  in  being  narrower  ((J9);  the  thorax  is  much  d 
apical  macula  on  each  elytron  sublunulate  (in  that  specie 
iluiiib-bell  shaped),  basal  macula  much  smaller  and  moreroi 
nnt  continued  to  lateral  margins,  and  without  a  small  s] 
fuller  marking  behind  it;  there  are  also  several  other  bi 
noticeable  differences. 
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AxTHicus  EXIGUU8,  P.L.S.N.S.W.  (2).  ix.  1894,  p.  616. 

This  name  having  been  used  by  Mr.  Champion  for  an  American 
species,  I  propose  to  alter  the  name  of  the  Australian  species  to 
rubriceps. 

MoRDELLA  Waterhousei,  P.L.S.N.S.W.  (2),  X.  1895,  p.  300.     ' 

As  Mr.  Champion  (Trans.  Ent.  Soc.  1895,  p.  267)  has  sub- 
stituted the  name  of  Waterhousei  for  obliquay  Waterh.,  my  name 
must  fall;  I  therefore  propose  to  alter  the  name  of  the  Australian 
species  to  Caroli. 

CURCULIONID^. 
Amycterides. 

DiALEPTOPUS    ECH1NATU8,  n.sp. 

Narrow,  deep,  elongate-elliptic,  subopaque.  Piceous;  protho- 
racic  crests,  elytral  tubers  and  legs  dull  red;  antenna*  reddish- 
piceous.  Rostrum  and  space  about  elytral  suture  with  long 
blackish  setae;  apex  of  prothorax  with  short  setso;  head  with  very 
short  depressed  pubescence  above  and  below  eyes,  a  patch  of 
whitish  scales  between  eyes;  prothorax  with  sparse  elongate  and 
rather  small  scales  at  sides;  ocular  lobes  fringed  with  silvery 
white  setx*;  disc  of  elytra  and  tubercles  with  whitish  scales 
^ariegat«l  with  pale  brown  along  suture;  lateral  punctures  filled 
with  whitish-yellow  scales;  apical  segment  of  abdomen  with 
4>ngate  seta?,  and  a  spot  of  whitish  scales. 

Rostrum  irregularly  punctate,  grooved  in  the  middle,  the  ridges, 
toj^ther  with  those  formed  by  scrobes,  forming  the  letter  M. 
Prothorax  with  an  elevated  transversely  granulate  ridge  on  each 
side  of  middle,  the  ridges  not  conjoined  at  apex  but  separately  over- 
hanging head;  the  depression  between  the  ridges  deepest  near  apex, 
Jjeooming  shallower  and  with  scattered  granules  near  base;  an 
oblique  ridge  formed  by  two  irregular  rows  of  granules  from  base 
to  middle  of  ocular  lobes,  a  few  scattered  granules  below;  there  is 
al«<»  a  very  short  intermediate  basal  ridge  of  obsolete  granules. 
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Elytra  narrow,  with  two  distinct  rows  of  sharp  conical  tubercl 
united  at  base  and  projecting  on  to  prothorax;  the  outer  r 
contains  six  to  ten  and  the  inner  slightly  more  tubercles;  th 
is  also  a  short  sutural  row  of  from  three  to  five  smaller  tubercl 
commencing  at  about  the  middle  and  terminating  at  summit 
posterior  declivity;  space  between  tubercles  irregularly  puncta 
sides  with  four  rows  of  large  punctures,  two  of  which  i 
marginal;  posterior  declivity  with  small  granules  and  punctui 
apices  rounded,  very  feebly  emarginate.  Sterna  sparsely  punct 
and  with  irregular  depressions.  Two  basal  segments  of  abdon 
with  irregular  depressions  and  ridges,  all  irregularly  £ 
(especially  the  apical)  coarsely  punctate  at  sides,  a  few  fee 
punctures  across  the  middle;  apical  segment  with  a  disti 
circular  squamose  fovea  in  its  middle.  Legs  long,  setose;  fem( 
moderately  stout;  anterior  tarsi  with  an  elongate  pad  on  ei 
side,  the  rest  not  padded.     Length  17,  rostrum  2^;  width  6  mi 

//ab. — Gerald  ton  and  MuUewa,  W.A. 

I  have  two  specimens,  one  of  which  is  almost  scaleless  and  1 
the  elytral   extension    larger,  more   obtuse    and   more   obtus 
;^ranulafce  than  in   the  other.     The  species,  on  account  of 
number  of  rows  and  sharpness  of  its  elytral  tubercles,  should 
very  distinct  from  any  previously  described.     The  number  of 
tubercles  in  each  row  is  never  to  be  depended  upon,  as  in  mosi 
the  species  I  have  examined  they  vary  in  number  even  on 
name  specimen. 

DiALEPTOPUS    LONGIPES,  n.sp. 

Narrow,  deep,  elongate-elliptic,  subopaque.  Black ;  elyl 
tubercles  dull  red,  legs  piceous,  antennae  black.  Rostrum  j 
apex  of  prothorax  with  short  blackish  sette;  muddy-brown  scj 
on  head  between  eyes,  and  very  small  and  indistinct  muddy  sc^ 
on  prothorax  and  elytra. 

Rostrum  almost  impunctate,  otherwise  as  in  the  precedi 
Prothorax  as  in  the  preceding  except  that  the  crests  bec< 
united  at  extreme  apex  and  overhang  the  head  as  one,  the  lat< 
oblique  ridge  being  more  pronounced  and  less  granulate.      Elj 
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narrow,  with  two  rows  of  elongate  triangular  tubercles  conjoined 
at  base  and  projecting  on  to  prothorax,  the  outer  row  contain- 
ing four  distinct  tubercles  and  the  inner  three  to  five,  becoming 
carinate  towards  base;  punctures  forming  two  sutural  rows,  two 
rows  between  tubercles  and  five  larger  and  lateral  rows,  two  of 
which  are  marginal,  and  one  irregular  touching  outer  row  of 
tubercle;  posterior  declivity  punctate  and  not  granulate,  apex 
narrowly  and  deeply  emarginate  and  separately  sharply  mucronate. 
Sterna  sparsely  punctate.  Abdomen  irregularly  and  somewhat 
obsoletely  punctate  at  sides,  suture  between  1st  and  2nd  segment 
deep  and  very  distinct  at  sides,  2nd  obliquely  scratched,  apical 
ridged  in  the  middle  and  depressed  on  each  side.  Legs  long, 
thin  and  setose,  tarsi  not  pctdded.  Length  12|,  rostrum  If;  width 
4imm. 

^a6.— Bridgetown,  W.A. 

D.  sepidioiclesy  Pasc.,  is  a  species  larger  than,  but  intermediate 
in  shape  between  this  and  the  following  species,  from  either  of 
which  it  may  be  distinguished  by  its  much  larger  sutural 
pancturee.  The  abdomen  also  is  different  from  that  of  either  of 
them. 

DiALBPTOPUS   SORDIDUS,  n.sp. 

Deep,  Opaque,  moderately  broad.  Black,  apical  tubercles  on 
elytra  almost  black,  the  rest  entirely  so.  Rostrum  and  apex  of 
prothorax  with  short  blackish  setae.  Muddy  scales  on  head 
between  eyes,  at  l)ase  of  prothorax,  and  rather  densely  covering 
elytra;  under  surface  (except  apex  of  abdomen)  glabrous. 

Rostrum  sparsely  punctate,  a  shallow  parallel-sided  groove  ex- 
tending it«  entire  length.  Prothoracic  crests  as  in  the  preceding, 
except  that  at  apex  they  are  more  visibly  united,  oblique  ridge 
feebly  granulate,  intermediate  ridge  more  distinct  than  in  either 
of  the  preceding  and  more  obsoletely  granulate.  Elytra  ovate, 
two  rows  of  elongate  triangular  tubercles  conjoined  at  base  and 
projecting  as  a  granulate  extension  on  to  prothorax,  outer  row 
composed  of  four  distinct  tubercles,  the  inner  of  three  or  four 
distinct  only  towards  apex,  space  about  suture  and  between  rows 
20 
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of  tubercles  irregularly  punctate  and  obsoletely  granulate; 
lateral  rows  of  punctures  of  which  only  one  is  distinctly  margii 
the  upper  row  irregular  and  touching  tubercles,  posterior  dech^ 
irregularly  punctate  and  obsoletely  granulate;  apex  semicircula 
emarginate  and  each  obtusely  mucronate.  Sterna  sparsely  pu 
tate.  Two  basal  segments  of  abdomen  with  shallow  irregu 
impressions,  except  at  sides  of  suture  where  they  are  distir 
2nd  segment  irregularly  feebly  obliquely  ridged  at  apex,  api 
segment  with  an  outer  row  of  coarse  punctures,  middle  witl 
foveate  elevation.  Legs  moderately  long,  thin,  tarsi  not  padd 
Length  13,  rostrum  1|;  width  5 J  mm. 
^a6.— Swan  River,  W.A. 

LiEMOSAGCIDBS. 
L^MOSACCUS    ARGENTEUS,  n.sp. 

Entirely  black.  A  median  stripe  on  prothorax,  a  short  oblii 
spot  on  each  elytron  conjoined  at  base  (lying  on  the  Ist  and  i 
interstices,  the  two  conjointly  subobcordate),  a  small  spot  on  e 
side  of  apical  abdominal  segment,  clothed  with  silvery-wl 
scales;  a  few  whitish  scales  at  apex  of  elytra,  on  sterna,  t 
between  eyes. 

Eyes  large,  almost  touching;  rostrum  long,  shining,  cylindri 
feebly  curved,  punctate*  at  base  and  apex,  almost  impunctate 
middle;  1st  joint  of  fimicle  nearly  twice  the  length  of  2nd,  c 
almost  as  long  as  funicle.  Prothorax  subquadrate,  sligl 
narrowed  in  front,  and  with  a  feeble  median  impression,  base  y 
an  impression  on  each  side.  Scutellum  transversely  triangu 
Elytra  with  angles  slightly  rounded  at  base  and  apex,  each  fee 
convex  in  consequence  of  a  sutural  depression,  interstices  i 
feebly   granulate.      Abdomen,    with    meso-    and    metastem 


*  In  tlie  species  here  described  I  have  not  considered  it  necessary  to 
the  puncturation  of  any  parts  but  the  rostrum,  as  it  is  much  the  san 
all  and  therefore  of  little  use  for  identification. 
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strongly  convex.  Femora  edentate,  3rd  tarsal  joint  small. 
Length  2^,  rostrum  \;  width  1^  mm. 

J7a6.— Gosford,  N.S.W. 

The  silvery  scales  on  prothorax  and  about  the  scutellum  (itself 
nude),  and  the  entirely  black  colour  of  this  rather  pretty  little 
species  are  its  chief  distinguishing  features. 

LiEMOSACCUS  Pascoei,  n.sp. 

Entirely  black.  A  patch  of  yellowish  pubescence  about  the 
scutellum,  extending  on  to  the  1st  and  2nd  interstices  to  about  two- 
fifths  from  apex,  and  a  much  shorter  distance  on  3rd,  the  whole 
forming  an  obtuse  V;  base  of  pygidium  with  silvery  pubescence, 
its  apex  nude  ;  sides  of  prothorax,  sides  of  sterna  and  abdominal 
segments  with  pale  yellow  and  moderately  dense  pubescence,  rest 
of  under  surface  with  sparser  and  lighter  coloured  pubescence; 
legs  (except  tarsi)  glabrous. 

Eyes  very  large,  almost  touching;  rostrum  short,  thick,  com- 
pressed, opaque,  grooved,  feebly  bent  and  coarsely  punctate;  Ist 
joint  of  funicle  thicker  and  but  slightly  longer  than  2nd.  Pro- 
thorax with  a  short  feeble  irregular  carina;  on  each  side  of  middle 
a  large  circular  shallow  impression  feebly  open  towards  apex. 
Scutellum  small,  triangular,  nude.  Elytra  about  once  and  one 
quarter  as  long  as  wide,  interstices  irregular.  Anterior  legs 
moderately  long;  femora  very  minutely  dentate ;  3rd  tarsal  joint 
moderately  bilobed,  claw  joint  rather  small.  Length  2^,  rostrum 
J;  width  1  mm. 

£/a6.— Clifton,  N.S.W. 

LiEMOSACCUS   CARINICOLLIS,  n.sp. 

Black;  legs  (femora  occasionally  piceous)  and  antennae  dull  red, 
club  darker.  Above  with  dull  orange-coloured  and  rather  long 
pubescence  as  follows — on  the  head  between  eyes,  on  prothorax 
At  sides  and  angles  (becoming  elongate  spatulate  scales  lower 
down)  and  a  stripe  continued  from  head,  at  middle  of  base  a 
patch  parallel  at  commencement  but  becoming  bilobed  at  the 
middle  (scarcely  cordate  in  shape),  on  elytra  irregularly  X-shaped 
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and  sparse  at  sides  and  apex.  Fygidium  with  sparse  grey 
sea  left.  Beneath  with  yellowish  moderately  elongate  seal 
sparsest  duwn  the  middle.     Legs  somewhat  densely  pubescent. 

Eyei  very  large,  depressed;  rostrum  long,  shining,  distinc 
curved,  widening  to  apex,  in  $  densely  punctate  at  base  and  ap 
Bparsely  punctate  in  the  middle  and  with  oblong  punctures 
sidefj,  in  9  more  regularly  and  sparsely  punctate;  1st  joint 
f  u  niele  once  and  one-half  as  long  as  2nd.  Prothorax  with  a  shall 
Vngitudiofil  impression  at  apex,  and  a  circular  one  on  each  side 
uitddle;  carina  raised,  shining,  distinct,  continuous  from  before  1 
middle  almost  to  base.  Scutellum  triangular,  subcordate.  Ely 
moderately  Jong  (3 J  x  2 J  mm.),  parallel-sided,  interstices  fl 
granulate.  P^^gidium  obsoletely  carinate.  Anterior  femora  w 
A  Kinali  tooth  moderately  distinct  in  rj,  smaller  in  Q;  3rd  tar 
joint  lar«e,  fiadded  beneath  with  silvery  hair,  punctate  abo 
Leiigtb  6j  rostrum  1|;  width  2 J;  range  of  variation  4-6 J  mm. 

//oft. — Mt.  Kosciusko  (Raymond);  Queanbeyan,  Tamwor 
Forest  Reef^,  Cootamundra,  N.S.W.  (Lea):  Benalla,  Vic.  (Helm 
CunimEjn  ■>]!  fi-eshly  felled  Eucalypts. 

Tfie  shining  prothoracic  carina  and  long  curved  rostrum  shoi 
render  thi^  species  easy  of  identification.  The  pubescence  on  t 
upi^r  surfiiee  varies  from  a  pale  to  a  dark  orange  colour,  t 
scutelliKO  is  always  bare,  the  pattern  on  the  prothorax,  thou 
always  cun^tantj  varies  in  dimensions;  on  the  elytra  the  pubescei 
occasionally  almost  covers  the  entire  surface,  a  small  transve 
ipa€6  cluae  to  the  apex  and  several  very  small  spots  being  left. 

Var.  OCCIDENTALIS. 

DiiR'i'b  only  from  the  above  by  its  much  smaller  size;  by  1 
pul>«»eence  of  prothorax  continuous  across  apex,  that  on  the  elyi 
forming  a  t  runs  verse  H,  and  continuous  across  apex,  and  with  \ 
iiiterstit'cis  somewhat  smooth.     Length  3,  rostrum  J;  width  IJ m 

//n/^— Champion  Bay,  W.A. 

LiEMOSACCUS    CRUCICOLLIS,  n.sp. 

Blaokf  futiic'le  piceous-black.  Pale  yellow  or  whitish  pubescei 
*t  augl©**  of    I  rothorax,  four  elongate  spots  at  base,  apex  a 
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across  middle,  which  if  united,  would  form  an  inverted  cross; 
elytra  with  a  patch  about  scutellum,  from  the  shoulders  oblique 
to  about  the  middle,  then  feebly  widening  for  a  short  distance 
and  terminated  about  the  apical  4th,  apex  slightly  pubescent, 
6th-8th  interstices  slightly  pubescent  at  apical  third,  and  8th-9th 
behind  shoulders;  under  surface  with  moderately  dense  pubescence 
at  sides,  sparser  and  greyer  in  the  middle. 

Eyes  large,  almost  touching.  Rostrum  moderately  long,  curved, 
shining,  cyhndrical,  rather  finely  punctate.  First  joint  of  funicle 
thick,  transverse,  distinctly  longer  than  2nd;  club  as  long  as 
fonicle.  Prothorax  bulged  out  in  the  middle,  a  longitudinal 
impression  at  base  and  apex,  and  a  transverse  one  on  each  side  of 
middle.  Scutellum  rounded,  shining.  Elytra  moderately  long, 
interstices  transversely  granulate.  Pygidium  carinate.  Under- 
sorface  strongly  convex;  intermediate  segments  of  abdomen  with 
▼ery  distinct  sutures.  Femoral  tooth  very  small,  claw  joint  of 
tarsi  moderately  prominent  Length  3^,  rostrum  §;  width  l^mm. 
Range  of  variation  very  slight. 

^a6.— Clifton,  Galston,  Forest  Reefs,  N.S.W. 

In  build  resembling  carinicollisy  but  somewhat  narrower,  and 
without  the  shining  prothoracic  carina  so  distinct  in  that  species. 
In  one  specimen  I  possess  the  patch  of  elytral  pubescence  is  much 
smaller;  it  only  extends  to  about  the  basal  third,  with  a  few  spots 
about  the  apical  third  near  the  suture,  and  two  very  small  spots 
on  the  8th  interstice. 

Ll£M0SACCUs  punbrbus,  Pasc;  Mast.  Cat.  Sp.  No.  5325. 

I  have  a  male  insect  from  Armidale  which  agrees  very  well  with 
Mr.  Pascoe's  description  of  this  species,  except  that  the  rostrum 
and  legs  (tarsi  excepted)  are  black;  but  as  both  these  are  liable 
to  sexual  variation  of  colour,  and  Pascoe's  specimen  may  have 
been  a  female,  I  have  considered  it  inadvisable  to  describe  it  as 
new.     Length  3  J,  rostrum  J;  width  1§  mm. 

LiEMOSACCus  DUBius,  n.sp. 

91  Black;  antennte  red,  club  and  tarsi  reddish-piceous.  Under 
rarface  and  legs  microscopically  pubescent. 
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Eyes  large,  distinctly  but  not  widely  separated.  Rostrum 
straight,  moderately  elongate,  shining,  cylindrical,  sparsely 
punctate.  Antennee  long,  scape  almost  straight,  thin  but 
thickened  at  apex;  1st  joint  of  funicle  large,  twice  as  long  as  2nd; 
club  large,  almost  as  long  as  funicle.  Prothorax  with  a  longi- 
tudinal impression  feeble  in  the  middle,  much  stronger  towards 
apex,  causing  the  surface  near  it  to  appear  raised,  each  side  of 
base  with  an  oblique  elliptic  and  distinct  impression.  Scut^llum 
transverse.  Elytra  wide,  rather  coarsely  granulate,  separately 
convex,  4th  interstice  widest.  Pygidium  large,  without  trace  of 
carina.  Legs  moderately  long,  anterior  femora  with  a  very  small 
basal  tooth,  the  intermediate  with  a  larger,  sharper  and  more  median 
tooth,  claw  joint  distinct.     Length  5^,  rostrum  1;  width  2^  mm. 

//a6.— Braidwood,  N.S.W. 

This  species  also  almost  fits  Mr.  Pascoe's  description  oifunereus^ 
but  as  it  was  obtained  in  a  mountainous  district  much  farther 
south,  and  both  species  cannot  be  funereua  (which  evidently 
belongs  to  the  group  about  subsignatus,  carinicollisj  narintts,  &c.) 
I  have  given  it  a  name.  From  the  specimen  mentioned  above  as 
possibly  /uneretia  it  differs  in  being  considerably  larger,  without 
trace  of  pubescence  on  the  upper  surface,  longer  and  straighter 
scape,  darker  tarsi,  longer  claw  joint,  and  in  several  other  details 
which  may  possibly  be  sexual. 

LiEMOSACCUS  cossoxoiDBS,  n.sp. 

^?  Dull  red;  club  and  under  surface  piceous.  Sparse  and  some- 
what elongate  yellowish  pubescence  on  head,  prothorax  (a  small 
spot  on  each  side  at  base  and  apex  nude)  and  elytra;  the  latter 
with  a  bare  transverse  space  about  the  middle  (continued  towards 
base  at  sides)  and  a  spot  occupying  the  5th- 6th  interstices  near 
apex;  pygidium  densely  covered  with  whitish  scales;  under  surface 
rather  densely  (sparser  in  middle)  covered  with  elongate  scales  or 
short  greyish-yeUow  pubescence;  legs  with  short  pubescence. 

Eyes  large,  somewhat  flat,  widely  separated.  Rostrum  rather 
short  and  flat,  widening  to  apex,  densely  and  rather  finely  punc- 
tate, feebly  curved.     First  joint  of  funicle  large,  twice  as  long  as 
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2nd,  club  not  as  long  as  joints  2ncl-7th.  Prothorax  rounded,  a 
feeble  longitudinal  impression  down  middle,  and  a  feeble  trans- 
verse one  near  apex.  Scutellum  small,  round,  not  in  a  depression. 
Elytra  nearly  once  and  one-half  as  long  as  wide,  convex, 
interstices  flat,  very  minutely  granulate,  those  near  the  suture 
wider  than  towards  the  side.  Pygidium  with  traces  of  a  longi- 
tudinal carina.  Legs  short,  anterior  femora  with  a  moderately 
large  basal  tooth,  3rd  tarsal  joint  deeply  bilobed,  but  not  much 
wider  than    2nd,  claw   joint   long,  very  distinct.      Length    4|, 

rostrum  1 ;  width  1 J  mm. 
^a^._Sydney,  N.S.W. 
The  elytra  are  more  convex,  with  the  interstices  more  feebly 

granulate  than  is  usual  in  the  genus.     A  slight  resemblance  to 

some  of  the  broader  species  of  Cossonua  has  suggested  the  specific 

name. 

LiEMOSACCUS    COMPACTUS,  n.sp. 

<J.  Black;  antennas  (club  piceous)  and  tarsi  dull  red.  Above 
and  below  with  very  sparse  greyish  pubescence. 

Eyes  widely  separated.  Rostrum  short,  thick,  straight,  opaque, 
coarsely  punctate  and  grooved  for  its  entire  length.  Antennae 
short;  scape  not  twice  the  length  of  1st  joint  of  funicle;  club  large, 
compact.  Prothorax  rounded;  a  feeble  carina  at  base,  on  each 
side  of  which  is  an  almost  circular  and  very  distinct  impression. 
Scutellum  transverse,  placed  in  a  sutural  depression.  Elytra 
slightly  longer  than  wide;  interstices  broad,  coarsely  granulate. 
Pygidium  feebly  carinate.  Legs  short;  anterior  femora  with  a 
minute  tooth;  claw  joint  very  distinct.  Length  1§,  rostrum  ^ 
(vi>^);  width  J  mm. 

Hob.— 'Sydney,  N.S.W. 

A  small,  dumpy,  and  rather  strongly  marked  species,  the  size 
of  which  should  alone  be  sufficient  to  render  its  identification 
easy. 

LuEMOSACCUS    FBSTIVUS,  n.sp. 

Black;  antennae,  tarsi  and  apex  of  tibiae  dull  red.  tiolden 
yellow  pubescence  on  prothorax  at  sides  and  apex,  and  encporwihing 
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on  the  base,  leaving  a  large  discal  patch  nude;  elytra  with  a  trana- 
verse  patch  at  base  narrowing  and  then  slightly  widening  to  the 
middle,  behind  it  at  a  third  from  apex  a  small  patch,  and  between 
these  on  5th-7th  interstices  another  small  patch,  the  whole 
enclosing  (to  the  naked  eye)  an  elliptic  bare  space;  pygidium  and 
apical  segment  of  abdomen  with  sparse  greyish  scales;  under 
surface  bare. 

Eyes  moderate,  approximate.  Rostrum  short,  straight, 
cylindrical,  shining,  almost  impunctate;  scape  short,  curved;  1st 
joint  of  funicle  enlarged,  not  once  and  one-half  the  length'  of 
2nd;  club  large.  Prothorax  subquadrate,  a  distinct  impression 
on  each  side  at  base;  a  median  line  invisible  from  most  directions. 
Scutellum  small,  subtriangular,  not  in  a  depression.  Elytra  some- 
what convex,  about  once  and  one-third  as  long  as  wide,  inter- 
stices narrow,  transversely  granulate.  Pygidium  with  a  short 
moderately  distinct  carina.  Femora  edentate,  claw  joint  small, 
partially  concealed.     Length  2J,  rostrum  ^;  width  I  mm. 

^o^.—Tam worth,  N.S.W. 

A  prettily  marked  little  species  but  with  no  distinct  structural 
features. 

LuEMosACCUS  OBSCURUS,  n.sp. 

(J.  Black.  Golden  yellow  pubescence  forming  a  small  spot  at 
base  and  apex  of  prothorax,  a  moderately  long  acutellar  patch, 
oblique  from  shoulders  to  about  basal  third,  thence  parallel  to  and 
very  slightly  widening  at  the  middle;  pygidium  with  greyish 
pubescence;  under  surface  and  sides  of  prothorax  with  greyish- 
yellow  pubescence. 

Eyes  large,  almost  touching.  Roatrum  short,  straight,  opaque, 
slightly  widening  to  apex,  rather  flat  and  densely  punctate. 
Antennae  inserted  at  basal  two  fifths;  1st  joint  of  funicle  slightly 
thickened,  not  much  longer  than  2nd;  club  large.  Prothorax 
rounded,  a  depression  at  base,  apex  and  on  each  side  of  middle. 
Scutellum  small,  elongate,  shining,  not  depressed.-  Elytra  not 
once  and  one-quarter  as  long  as  wide,  shoulders  oblique,  inter- 
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Slices  flat,  moderately  wide,  transversely  granulate.  Propygidium 
birge,  pygidium  small,  feebly  carinate.  Anterior  legs  moderately 
long,  femora  edentate;  tarsi  narrow,  3rd  joint  deeply  but  not  very 
widely  bilobed,  padded  with  silvery  hair  beneath,  claw  joint  small, 
moderately  distinct.     Length  2 J,  rostrum  |  (vix);  width  |^  mm. 

5.  Differs  in  having  the  rostrum  shining,  much  less  densely 
punctate  and  subcylindrical;  club  smaller;  pubescence  paler  and 
^)ar8er. 

JSra6.— Tamworth  and  Armidale,  N.S.W. 

One  of  the  few  species  in  which  the  scutellum  is  not  situated 
at  the  base  of  a  sutural  depression;  it  is  rather  obscure  and  may 
cause  some  trouble  to  identify,  though  evidently  distinct  from  any 
other  known  to  me.  From  the  preceding  it  differs  in  colour  of 
tarsi  and  antennae,  markings  on  prothorax  and  elytra,  slightly 
longer  claw  joint,  and  has  a  more  angular  outline. 

LiEMOSACCUS   ATER,  n.sp. 

9.1  Black;  antennee  (club  piceous)  and  tarsi  red.  A  few  short 
yellowish  hairs  about  base  and  across  apical  third  of  elytra; 
pygidium  and  sterna  with  sparse  and  very  minute  scales. 

Eyes  large,  not  widely  separated.  Rostrum  short,  straight, 
■hining,  cylindrical,  finely  punctate.  Scape  short,  feebly  curved; 
1st  joint  of  funicle  large,  the  rest  indistinctly  jointed,  club 
scarcely  as  long  as  funicle.  Prothorax  convex,  a  short  distinct 
impression  at  apex,  a  feeble  impression  on  each  side  at  base,  and 
a  feeble  impression  almost  at  sides  in  middle.  Scutellum  small, 
within  a  feeble  depression.  Elytra  moderately  long,  interstices 
rather  narrow,  convex,  transversely  granulate.  Pygidium  very 
feebly  carinate.  Anterior  femora  edentate,  claw  joint  small, 
moderately  distinct.     Length  2|,  rostrum  J;  width  ^  mm. 

i7a6.— Tamworth,  N.S.W. 

I  have  two  specimens,  both  apparently  females.  The  claw 
joint,  though  small,  is  not  so  minute  as  in  cryptonyx  and  a 
number  of  other  species. 
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LiGMOSACCUS   VARIABILIS,  n.sp. 

^.  Head,  base  of  rostrum,  prothorax  (apex  tinged  with  red), 
scutellum,  pygidium,  under  surface  and  base  of  femora  piceous- 
brown  or  black;  rest  dull  red,  sides  and  base  of  elytra  sometimes 
tinged  with  piceous.  Under  surface  and  sides  of  prothorax 
microscopically  and  very  sparsely  pubescent. 

Eyes  moderately  large,  prominent,  subapproximate.  Rostrum 
short,  thick,  curved,  coarsely  punctate;  the  two  colours  separated 
by  a  raised  and  triangular  emargination,  base  feebly  grooved. 
Antennae  short,  1st  joint  of  funicle  thick,  club  almost  as  long  as 
funicle.  Prothorax  with  an  almost  obsolete  median  and  punctate 
carina,  each  side  of  base  with  a  distinct  transverse  impression, 
and  an  almost  invisible  depression  on  each  side  of  middle. 
Scutellum  small,  elongate,  depressed.  Elytra  noticeably  wider 
than  prothorax,  shoulders  produced,  oblique,  apex  feebly  rounded; 
suture  depressed,  more  distinctly  towards  scutellum,  interstices 
narrow,  strongly  (for  the  genus)  convex.  Pygidium  feebly 
punctate.  Basal  segment  of  abdomen  with  a  shallow  but  distinct 
impression  in  its  middle  at  suture  with  2nd.  Anterior  1^ 
moderately  long,  femora  edentate,  claw  joint  very  small,  scarcely 
extending  beyond  lobes  of  3rd.  Tjength  2,  rostrum  |  (vix); 
width  f ;  range  of  variation  1^-2^  mm. 

9.  Differs  in  having  the  prothorax  (except  for  a  piceous  tinge 
about  the  basal  impressions)  red,  without  carina,  and  with  a  dis- 
tinct median  line;  rostrum  longer,  thinner,  smooth,  almost 
entirely  red,  and  much  less  densely  punctate;  abdomen  narrower 
and  more  convex,  and  anterior  femora  shorter. 

Hob, — Forest  Reefs  and  Queanbeyan,  N.S.W. 

The  entire  absence  of  pubescence  on  the  upper  surface,  with 
the  colour  of  this  species,  and  the  pecuhar  rostnmi  of  the  male 
(appearing  fractured  in  the  middle)  should  render  this  species 
easy  of  identification,  though  the  following  one  strongly  resembles 
it. 

L^MOSACCUS   VENTRALIS,  U.Sp. 

9.  ?  Dull  red;  head,  scutellum,  extreme  base  of  pygidium, 
meso-  and  metastemum  (except  their  sides)  piceous-black. 
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Difters  from  the  Q  of  preceding  (which  it  strongly  resembles) 
in  having  the  rostrum  a  little  broader  and  shorter,  the  prothorax 
with  a  feeble  longitudinal  impression  with  a  feeble  transverse 
impression  crossing  its  middle,  shorter  legs,  and  femora  with  a 
very  small  tooth.     Length  2,  rostrum  ^;  width  1  mm. 

fla6.— Swan  River,  W.A. 

In  all  the  numerous  specimens  of  variabilis  I  have  examined 
the  abdomen  and  pygidium  are  entirely  black,  and  neither  of  the 
sexes  possesses  a  femoral  tooth;  in  my  specimen  of  the  above  the 
tooth,  though  small,  is  distinct  and  would  seem  to  imply  specific 
value. 

L^MOSACCUS   RUPIPENNIS,  n.sp. 

Black;  elytra  (except  sides  and  apex),  antennae  (club  tinged  or 
not  with  piceous),  and  tarsi  dull  red;  apex  of  prothorax  and 
knees  occasionally  tinged  with  red.  Pygidium  with  silvery  scales; 
punctures  of  under  surface  each  with  a  small  whitish  scale. 

Eyes  large,  approximate.  Rostrum  short,  straight,  shining, 
cylindrical,  very  finely  and  sparsely  punctate.  Scape  short,  dis- 
tinctly curved;  1st  joint  of  funicle  large,  twice  the  length  of  2nd; 
club  not  as  long  as  funicle.  Prothorax  rounded,  a  longitudinal 
impression  very  distinct  at  apex,  feebly  or  not  at  all  continued  to 
base,  base  with  an  almost  obsolete  or  moderately  distinct  impres- 
sion at  base,  traces  of  a  transverse  impression  on  each  side  of 
disc,  Scutellum  small,  round,  situate  in  a  depression.  Elytra 
about  once  and  one-third  as  long  as  wide,  conjointly  feebly 
convex  towards  apex,  separately  towards  base,  interstices  narrow, 
strongly  convex,  very  minutely  granulate,  the  fifth  with  several 
(uHually  three)  transverse  and  distinct  granulations  towards  its  apex. 
Pygidium  densely  punctate  and  with  a  shining  impunctate 
longitudinal  carina.  Femora  with  a  small  tooth,  3rd  tarsal  joint 
moderately  bilobed,  claw  joint  small  but  distinct.  Length  2|, 
nwtrum  J  (vix);  width  1;  range  of  variation  2J-3|^mm. 

£ra6.—Tam worth.  Forest  Reefs,  N.S.W. 

At  first  sight  resembling  variahUisy  but  at  once  separated  from 
that  species  by  its  perfectly  straight  rostrum.     If,  in  the  five 
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specimens  of  this  species  I  have  under  examination,  both  sexes 
are  present,  the  difference  is  but  slight:  those  I  take  to  be  males 
have  a  slightly  larger  club  and  broader  elytra,  the  prothorax 
always  entirely  black,  and  the  tarsi  feebly  tinged  with  piceoua 

LiEMOSACCUS   INSTABILIS,  n.sp. 

^.  Black;  antennne  and  tarsi  pale  red,  rostrum  piceous,  its  apex 
sometimes  dull  red,  tip  of  femora  and  tibiae  and  extreme  apex  of 
elytra  tinged  with  red.    Pygidium  and  under  surface  almost  nude. 

Eyes  large,  prominent,  almost  touching.  Rostnmi  straight, 
short,  shining,  perfectly  cylindrical,  with  feeble  elongate  punctures. 
Antennae  short,  scape  very  short,  inserted  at  eyes,  almost  geni- 
culate, 1st  joint  of  funicle  large,  transverse,  distinctly  wider  than 
scape,  rest  of  the  joints  short,  thick,  their  combined  length  not 
equalling  club.  Prothorax  with  bulged  sides,  much  more  strongly 
pimctate  than  usual  in  the  genus,  with  a  distinct  longitudinal 
furrow  extending  its  entire  length,  a  small  and  distinct  impres- 
sion on  each  side  of  middle.  Scutellum  small,  circular,  within  a 
depression.  Elytra  about  once  and  one-third  as  long  as  wide, 
feebly  curved  inwardly  behind  the  shoulders,  interstices  narrow, 
convex,  transversely  granulate.  Pygidium  feebly  carinate,  seen 
from  the  head  appearing  minutely  mucronate.  Anterior  femora 
long,  strongly  toothed,  tibiae  short,  3rd  tarsal  joint  wide,  claw 
joint  small  but  moderately  distinct.  Length  2^,  rostrum  |  (vix); 
width  j'y  range  of  variation  2-2^  mm. 

$.  Differs  in  being  slightly  larger  on  an  average;  rostrum  dull 
red,  tinged  with  piceous  across  its  middle  or  apex;  thorax  tipped 
at  apex  with  red;  elytra  either  entirely  red  or  red  with  the  sides 
and  apex  black,  sometimes  with  a  transverse  band  at  apical  third 
and  piceous  along  suture,  sometimes  with  four  red  spots  (two  near 
apex  and  two  near  base),  and  occasionally  with  only  two  dull  red 
spots  near  the  base;  tibiae  and  apical  third  of  femora  red;  the 
rostrum  is  slightly  longer  and  narrower. 

^a6.— Tamworth,  Sydney,  N.S.W. 


BY   ARTHUR   M.    LEA  309 

The  short  antennae  inserted  so  close  to  the  eyes  as  to  leave  no 
visible  space  between  them,  the  strongly  bent  scape,  the  unusually 
large  1st  joint  of  funicle,  and  the  distinct  median  groove  on  the 
prothorax  render  this  species — despite  the  variable  colour  of 
the  females — perhaps  the  most  distinct  of  any  in  the  genus. 
Resembling  variabilis  at  first  sight,  the  straight  rostrum  alone 
would  distinguish  it ;  the  preceding  species  (which  it  resembles 
in  miniature)  has  the  antennse  inserted  about  the  basal  third. 

L^MOSAOCUS  RUPiPES,  n.sp. 

$.  Black;  rostrum,  antennae  and  legs  red.  Pygidium  feebly 
squamose  at  base. 

Eyes  moderately  separated.  Rostrum  short,  straight,  shining, 
cylindrical,  finely  punctate.  Antennae  inserted  moderately  close 
to  eyes;  scape  short,  curved,  not  twice  the  length  of  1st  joint  of 
funicle;  club  very  small.  Prothorax  rounded,  a  feeble  impression 
at  apex,  continued  but  very  feebly  to  near  base,  base  with  a  sub- 
eUiptic  impression  on  each  side.  Scutellum  small,  triangular, 
scarcely  in  a  depression.  Elytra  parallel-sided,  about  once  and  one- 
half  as  long  as  wide,  interstices  narrow,  convex,  scarcely  granu- 
late. Pygidium  not  carinate.  Anterior  femora  with  a  small  but 
rather  distinct  tooth,  claw  joint  very  small.  Length  2J,  rostrum 
I  (vix);  width  ^  mm. 

ffab.^Sydnejy  Galston,  N.S.W. 

An  elongate  parallel-sided  species,  somewhat  resembling  instor 
bilis^  but  without  a  distinct  median  prothoracic  line,  and  the 
antennie  not  inserted  at  extreme  base  of  rostrum  though  closer 
to  it  than  usual.     I  have  two  specimens,  both  females. 

LsxosACCUS  GIBB08US,  Pasc;  Mast.  Cat.  Sp.  No.  5326. 

This  species  was  described  from  a  male  specimen;  the  female 
was  described  as  L,  magdaloides  by  the  same  author.  I  think  it 
prol>able  that  the  sexes  of  other  species  have  received  separate 
names.  Of  the  above  I  have  a  pair  taken  i/i  cop.  The  rostrum 
and  colours  of  the  legs  are  often  subject-  to  sexual  variation;  in 
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some  species  the  eyes  are  much  closer  to  each  other  in  the  male 
than  in  the  female,  and  the  length  of  the  anterior  femora  occasion- 
ally varies. 

LiGMOSACCUS  QUERULus,  Pasc;  Mast.  Cat.  Sp.  No.  5334.  , 

Mr.  Pascoe  has  described  only  the  female  of  this  species;  the 
male  differs  in  having  the  rostrum  thick,  compressed,  opaque, 
narrowing  to  apex,  coarsely  punctate  and  grooved  for  its  entire 
length,  or  sometimes  even  carinate.  I  have  numerous  specimens 
from  various  parts  of  New  South  Wales  and  Swan  River;  the 
size  ranges  from  3  to  6  nmi.;  the  el3rtral  fasciae  are  variable  both 
in  size  and  completeness;  Z.  narinua^  Pasc,  is  possibly  a  black 
variety. 

JLsMOSACCUS  AUSTRALis,  Boisd.;  Mast.  Cat.  Sp.  No.  5318. 

I  do  not  know  how  this  species  crept  into  the  Catalogue,  as 
Boisduval  described  it  from  New  Guinea;  and  neither  Pascoe  nor 
Bohemann  (the  only  two  who  have  described  Australian  Lamo- 
sacci)  mentions  it  as  coming  from  Australia,  though  Pascoe 
compares  several  species  with  it. 

LiEMOSACCUS  CRYPTONYX,  Pasc.;  Mast.  Cat.  Sp.  No.  5321. 

In  this  species  the  clothing  varies  from  pale  yellow  to  dark 
orange;  the  size  also  is  slightly  vaiiable.  I  have  specimens  from 
Bridgetown  to  Swan  River. 

L^MOSACCUS  DAPSiLis,  Pasc;  Mast.  Cat.  Sp.  No.  5322. 

Mr.  Pascoe  doubtfully  records  tliis  species  from  South  Australia. 
I  have  specimens  from  Queanbeyan  and  Forest  Reefs,  N.S.W. 
The  $  differs  from  the  $  in  being  smaller,  with  a  shorter  and 
thicker  rostrum,  and  the  antennce  inserted  much  nearer  the  base 
than  in  the  9» 

L.  ELECTiLis,  Pasc.;  Mast.  Cat.  Sp.  No.  5323. 
Uab  — Whitton,  N.S.W. 
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L.  LONGiMANDS,  Pasc.;  l.c.  No.  5328. 
J/a^>.— Queanbeyan,  N.S.W. 

L.  NARiNUS,  Pasc;  l.c.  No.  5330. 
Hob,— Forest  Reefs,  Queanbeyan,  N.S.W. 

L.  NOTATUS,  Pasc.;  l.c.  No.  5331. 
jya6.— Tweed  River,  N.S.W. 

L.  OCULARIS,  Pasc;  l.c.  No.  5332. 
Hab,— Forest  Reefs,  N.S.W.;  Darliog  Ranges,  W.A. 

L.  8UB8IGNATUS,  Bohem.;  l.c  No.  5336. 
^a6.— Tasmania  (Simson's  No.  2566). 

L.  SYNOPTicus,  Pasc;  l.c  No.  5337. 
Hab,— Forest  Reefs,  N.S.W. 

In  the  following  tabulation  of  species  known  to  me  I  have 
excladed  as  far  as^  possible  all  characters  subject  to  sexual 
variation,  where  I  do  not  know  both  sexes. 

Rcwtrum  more  or  less  noticeably  carved. 
Prothor&x  w  ith  a  distinct  circular  or  elliptic  impres- 
sion on  each  side  at  base. 
£yes  almost  touching. 

Clothed  above aiyentetts,  n,Bp. 

Glabrous  above. 

Abdomen  black variabilis^  n.sp. 

Abdomen  red vtntralisy  n.sp. 

Eyes  rather  widely  separated narinus,  Pasc. 

Prothorax  without  or  with  almost  invisible  impres- 
sions at  base. 
Scutellum  within  a  depression. 

Posterior  femora  passing  pygidium notatua^  Pasc. 

Posterior  femora  not  reaching  apex  of  elytra. 

Rostrum  long  and  shining ocularis,  Pase* 

Rostrum  short  and  opaque dectilia,  Pasc* 

Scutellum  not  within  a  depression. 

Derm  red cossonoidea,  n.sp. 

Derm  black. 
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Prothorax  with  shiaing  carina carinicoUia,  n.  sp. 

Prothorax  without  shining  carina. 

Anterior  femora  edentate synopticnsy  Paso. 

Anterior  femora  with  small  tooth. 

Prothoracic  impressions  pubescent. cnicfcollh,  n.«p. 

Prothoraoic  impressions  impubescent Pa*coei^  n.sp. 

nostrum  straight. 

Scape  inserted  at  extreme  base  of  rostrum in»tcihUuy  n.sp. 

Scape  not  inserted  at  extreme  base  of  rostrum. 
Form  short  and  thick. 

Size  very  small compactM^  n-sp. 

Size  larger. 

Prothorax  without  basal  impressions dapniiiSf  Pasc. 

Prothorax  with  basal  impressions. 

Elytra  more  or  less  red qiterulus^  Pate. 

Anterior  legs  moderately  long. 

Anterior  femora  reaching  apex  of  rostrum    longimami^t  Pasc 
Anterior  femora  not  reaching  apex   of 

rostrum «?t6»i^ wo/im,  Bob. 

Anterior  legs  short. 

Feebly  pubescent  above funereuSf  Pasc? 

Glabrous  above dubiu^^  n.sp. 

Form  rather  elongate  and  subcylindrical. 

Elytra  and  prothorax  with  distinct  pubescence 
forming  patterns. 

Claw  joint  moderately  distinct ob.scurus,  n.sp. 

Claw  joint  almost  concealed. 

Anterior  tibiffi  red cryptanyx,  Pssc 

Anterior  tibice  piceous-blaok /e^ivus^  n.sp. 

Upper  surface  glabrous  or  feebly  pubescent. 

Elytra  red rufpennUf  n.sp. 

Elytra  black. 

Rostrum  and  femora  red niJipe-%  n.8p. 

Rostrum  and  femora  black. 
Prothorax  with  a  circular  impression  on 

each  side  of  disc a/cr,  n.sp. 

Prothorax  without  circular  impression gihbofniA,  Pasc 
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COSSONIDES. 

Mastersinella,  n.g. 

H^ad  small.  ^y^^  small,  prominent,  coarsely  granulate. 
RtMttnim  cylindrical,  parallel,  elongate.  Antsniim  thick;  funicle 
H-jointed;  club  3-jointed.  Protharax  distinctly  widest  behind, 
distinctly  longer  than  wide.  Sciiielhim  small,  distinct.  Elytra 
'^lightly  wider  than  prothorax,  subcylindrical,  apex  acuminate. 
Anterior  coxir-  suljapproximate;  tibial  hook  sharp,  very  distinct; 
Urei  pseudo  tetramerous.  Body  fusiform,  strongly  sculptured, 
glahroua. 

The  eight-joint*^d  funicle  renders  this  genus  at  once  distinct 
fn>m  any  recorded  by  Mr.  Wollaston;  though,  had  specimens  been 
before  him,  he  might  have  considered  it  necessary  to  form  a  special 
l?roup  (as  in  Xotiomimefides)  to  receive  it.  So  far  as  I  am 
capable  of  judging,  its  nearest  Australian  ally  (although  possessing 
a  five-jointed  funicle)  appears  to  be  Microcossonus  (of  which  a 
species  is  herein  recorded  from  New  South  Wales).  Consequently 
I  propose  to  treat  it   as  an   aberrant  form    belonging   to    the 

Mastersinella  8-articulata,  n.sp. 

Dull  red;  rostrum  and  base  of  prothorax  feebly  tinged  with 
piceous.  Legs  with  feeble  greyish  pu)>escence.  Head  impunctate, 
a  few  coarse  punctures  between  eyes,  rostrum  with  coarse  scattered 
punctures  densest  towards  apex;  prothorax  with  regular  shallow 
punctures;  elytra  striate-punctate,  the  punctures  large,  shallow, 
approximate,  tinged  with  piceous,  interstices  smooth.  Under  side 
of  head  feebly  transversely  strigose,  sterna  and  alternate  portions 
of  abdomen  with  large  shallow  punctures. 

Rostrum  once  and  one-half  as  long  as  head,  feebly  equally 
dilated  towards  apex;  1st  joint  of  funicle  wider  than  long,  narrow 
»t  base,  apex  truncate,  rounded  outwardly,  inwardly  excavated. 
Prothorax  subconvex,  not  once  and  one-half  as  long  as  wide, 
sides  rounded,  apex  narrowed  and  feebly  constrictetl,  base  feebly 
blninuate.  Elytra  slightly  wider  than  protl  orax,  parallel-sided  to 
21 
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apical  third.  Meta-  twice  as  long  as  mesosternum,  the  two 
bined  as  long  as  abdomen.  Third  tarsal  joint  strongly  bil< 
entirely  concealing  true  4th  joint  except  from  below.  Leng 
eyes  1|,  rostrum  J;  width  J  (vix)  mm. 

Hah.—  N.  Queensland  (Mr.  G.  Masters),  Barron  Falls  (Mi 
Koebele).     "  In  decaying  timber." 

Hexarthroides,  n  g. 

Head  rather  small.  Eyes  small,  prominent,  coarsely  gran 
Rostrum  subcylindrical,  parallel.  Antennce  moderately  sle 
funicle  6-jointed;  club  3-jointed.  Prothorax  widest  across  m 
longer  than  wide.  Scutellum  almost  invisible.  Elytra  sub 
drical,  parallel,  apex  acuminate.  Anteinor  co.rie  subapproxi 
tibial  hook  distinct;  tarsi  pseudo-tetramerous,  3rd  joint  modei 
bilobed.  Body  elongate,  narrow,  strongly  sculptured,  i 
pubescent. 

Although  possessing  a  six-jointed  funicle,  I  think  this 
should  go  in  with  the  Cossonides  as  limited  by  Mr.  WolL 
he  himself  places  Hexarthruvi  (also  with  a  six-jointed  fi 
with  them,  and  the  present  genus  certainly  cannot  be  places 
the  Onycholipides.  I  possess  no  Australian  genus  with  wh 
can  be  satisfactorily  compared,  and  from  Hexar thrum  it  aj 
to  differ  widely. 

Hexarthroides  punctulatum,  n.sp. 

Narrow,  subconvex.  Piceous-black ;  eyes  brown,  antenn 
red,  base  of  femora,  apex  of  tibia?  and  the  tarsi  tinged  wit 
Punctures  with  microscopic  sparse  pubescence,  longest  be 
Head  feebly  transversely  strigose  at  base,  it,  the  rostrui 
prothorax  with  coarse  dense  punctures,  elytra  striate-pur 
the  punctures  coarse,  approximate  ;  under  surface  with  i 
regular  punctures;  head  almost  impunctate,  and  microsco] 
granulate;  intermediate  abdominal  segments  feebly  and  spi 
apical  more  densely  and  strongly  punctate;  femora  sha 
punctate  and  strigose. 

Rostrum  parallel-sided,  except  for  a  feeble  dilatation  to  r 
the  antennae.     Prothorax  very  feebly  constricted  near  ape: 
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with  the  head  and  rostrum  elongate  pear-shaped.  Elytra  much 
wider  than  prothorax  at  base,  but  not  much  wider  than  across  its 
middle,  parallel-sided  to  near  apex,  interstices  very  narrow. 
Abdomen  a  little  longer  than  meso-  and  metasternum  combined. 
Length  to  eyes  2^,  rostrum  J;  width  ^  mm. 
/A,6.-Gal8ton,  N.S.W. 

MiCROCOSSONUS    PANDANI,  n.Sp. 

Subconvex.  Dull  red,  antenna)  and  under  side  of  head  paler. 
Legrt  with  feeble  scattered  pubescence.  Head  both  above  and 
below  feebly  trans  vei*sely  strigose;  rostrum  with  shallow 
punctures;  prothorax  with  shallow,  almost  regular  punctures. 
Elytra  htriate-punctate,  the  punctures  large,  shallow,  approximate; 
umier  surface  with  scattered  large  shallow  punctures,  and  minutely 
irre^larly  transversely  or  obliquely  strigose;  femora  feebly 
strijfose 

ScApe  feebly  curved,  slightly  longer  than  the  rest  of  antennse; 
1st  joint  of  funicle  longer  than  2nd-3rd  combined.  Prothorax 
fpfbly  constricttnl  near  apex,  which  is  decidedly  narrower  than 
liase,  l>ase  very  feebly  trisinuate.  Elytra  feebly  and  equally 
diminishing  to  apical  third.  Length  to  eyes  li,  rostrum  J  (vix); 
width  \  mm. 

//a/>.— Tweed  and  Richmond  Rivers,  N.8.W. 

Bt^tween  decaying  portions  of  the  trunks  and  in  old  nuts  of 
Famlanuis  «p.  The  species  is  moderately  common  and  I  have 
taken  both  larvtu  and  pupa?,  specimens  of  which  are  now  in  the 
ODJlection  of  the  Department  of  Agriculture  of  New  South  Wales. 

Stereoborus  lapokte.f.,  n.Sp. 

Cylindrical,  shining,  glabrous.  Black  or  piceous-black,  or  piceous- 
l>n)wn.  Head,  rostrum  and  prothorax  densely  punctate;  elytra 
punctat*^  8triat<%  the  punctures  large,  sulxjuadrato,  intersticc^s 
convex,  very  sparsely  punctate;  under  surface  sparsely,  sides  of 
Ht<*rna  more  densely  punctate. 

Heud  broad;  eyes  indistinct;  rostrum  very  broad,  not  mu(;h 
longer  than  wide,  feebly  decreasing  to  apex,  a  feeble  impreasion 
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b6twtH*ii  antennre;  antennae  short,  scape  curved,  as  long  as  fi 
PrDtlinriiJt  slightly  narrowed  in  front,  as  long  as  head  and  ro 
comliin^l,  without  trace  of  median  line.     Scutellum  small, 
v^iiyi\       Pllytra  parallel   to  near   apex,  suture    slighth^   cc 
Sulurtih  of  intermediate  abdominal  segments  very  deep, 
shfjrt,  i^nterior  tibiae  fossorijil.     Tjength  5,  rostrum  i;  width  1 

fhk   -Clarence  River,  N.S.W. 

NumeiY^ns  specimens  taken  from  partly  decjiyed  trunks  < 
large  ringing  tree  (Laporlea  gigon).  The  great  number  of  c 
Allied  genera  described  l)y  Mr.  Wollaston  rondel's  satisfi 
d<*Uirniinati(m  of  any  but  those  with  strongly  marke<i  fe< 
j^tnnrwliut  difticult,  and  as  this  and  the  following  species  a 
I  rant  very  close  to  Siereohor us  (a  species  of  which  has  alread} 
r*XMinli*ji  from  Australia)  I  ha\e  considered  it  advisable  to 
Ihem  in  ihat  genus. 

Stereobouus  interstitialis,  n.sp. 

Elongate-elliptic,  subconve.x,  shining,  glabrous.  Black,  an 
n,iM\  t^r>si  piceous.  Hejwl  (except  base)  and  rostrum  d« 
]^ujit*t.'ili',  prothorax  less  densely;  elytra  striat^-pun 
pumlunrH  moderately  large,  approximate,  interstices  flat,  1 
but  iiwtinctly  punctate;  sterna  with  moderately  large  n 
ptirictun>4,  smaller  on  abrlomen. 

Head  wide,  eyes  moderately  distinct,  a  small  fovea  be 
thiniK  rostrum  short,  broad,  feebly  ililating  to  apex,  si 
rurvecl;  antennae  inserted  nearer  base  than  apex  of  rostrum; 
rurvH,  its  long  as  funicle  and  club  combined;  club  short,  ob 
Frutliofax  constricted  near  apex,  widest  behind  middle, 
fet^lilt'  XriMce  of  median  line.  Scutellum  small,  transverse.  1 
det*i^asiiig  almost  from  base  to  apex,  striae  deep  at  >)ase, 
»hullr>wt^i'  towards  apex,  suture  flat.  Intermediate  segmei 
(ibdomf*n  small,  suture  deep,  apical  segment  feebly  depressed 
mtdilli*.  r^gs  long,  anterior  tibise  subfossorial.  Lengtl 
nmnim  f^\  width  U  nmi. 

/A('r      Tweed  River,  N.S.W.     Obtained  under  rotten  Ikii 
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Stereoderus  Maclbayi,  n.sp. 

Cylindrical,  highly  polished,  glabrous.  Black,  antenna?  piceous- 
red.  Head  and  rostrum  almost  impunctate,  mouth  parts  with 
\on^  reddish  hair,  prothorax  with  sparse  distinct  punctures, 
sparsest  towards  base;  elytra  with  regular  rows  of  small  distinct 
punctures,  interstices  flat,  not  punctate. 

Head  large,  thick;  eyes  lateral,  indistinct,  a  very  feeble  impres- 
sion l)etween  them;  rostrum  very  short,  wider  than  long,  antennae 
inserted  about  middle  of  rostrum,  scape  very  short,  widening  to 
»pex,  feebly  curved.  Prothorax  about  once  and  one-third  as 
long  as  wide,  feebly  constricted  near  apex,  which  is  slightly 
emarginate  at  its  middle,  and  almost  as  wide  as  base.  Scutellum 
distinct,  sulx^uadrate,  within  a  depression.  Elytra  parallel  to 
near  apex,  with  an  indistinct  sutural  stria.  Intermediate 
segments  of  alxlomen  short,  their  sutures  deep  and  wide.  Legs 
very  short,  tibije  strongly  fossorial.  Length  4  J,  rostrum  ^; 
width  IJ,  rostrum  |  mm. 

Hub. — Cairns,  N.Q.  (Macleay  Museum). 

Except  for  the  shape  of  the  prothorax  this  species  agrees  with 
}ir  Wollaston's  diagnosis  of  the  genus  Stereoderus;  the  base  of 
the  rostrum  has  three  small  tubercles  immediately  behind  the 
long  reddish  hair  with  which  the  mouth  is  fringed. 

COS8ONUS    INTEGRICOLLIS,  n.Sp. 

Broad,  depressed,  feebly  shining.  Head  and  prothorax  black, 
elytra  and  scutellum  dull  brownish-red,  the  former  tinged  with 
piceous  towards  apex;  under  surface,  legs  and  antennae  piceous- 
browa  Rostrum  with  dense  small  punctures,  prothorax  with 
large  regular  punctures  except  at  apex  where  they  are  smaller, 
each  elytron  with  about  twelve  rows  of  large,  subquadrate 
punctures;  interstices  scarcely  visibly  punctate,  about  as  wide  as 
punctures;  under  surface  densely  punctate,  punctures  of  sterna 
(especially  of  pro-  and  mesostemum)  stronger. 
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Eyea  lateral,  distinct;  rostrum  narrow  at  base,  sudc 
widening  to  insertion  of  antennae,  parallel  thence  to  i 
antenna?  inserted  about  middle  of  rostrum,  scape  straight,  as 
a.^  funiele,  club  short,  obovate.  Prothorax  subconical,  m( 
line  Invisilile  on  apical  half,  carinate  towards  base,  base  bisin 
Scutellutn  small,  distinct,  circular,  within  a  depression.  E 
wider  than  prothorax,  parallel  to  apical  third,  interstices 
aearcely  raised  (except  posteriorly).  Abdomen  with  a  f 
di^prossiiin  at  middle  of  1st  and  2nd  segments;  apical  as  loi 
two  in  te  J  mediate  combined.  Legs  long,  femora  (especially  ant 
fchiukaned.     Length  4J,  rostrum  1  (vix);  width  1|  mm. 

IlnK^FoTest  Reefs,  N.S.W. 

Crawling  over  fences  and  logs  at  night  time. 

COSSONUS    IMPRESSIFRONS,  n.sp. 

Elongate,  depressed,  feebly  shining,  glabrous.  Piceous-l 
undpr  surface  (except  prosternum),  legs  and  antennje  re< 
bruwn.  Head  and  rostrum  densely  punctate,  the  prothora] 
d^Dsely  but  more  strongly;  elytra  striate-punctate,  punc 
large,  eubquadrate,  interstices  scarcely  visibly  punctate,  pro 
int^j^usjtcifnmi  with  dense  coarse  punctures,  on  the  mesoste 
and  tvfo  basal  segments  of  aMomen  they  are  smaller  and 
whftt  irie;^'ular,  intermediate  segments  sparsely  punctate,  { 
denftyly  and  strongly. 

Hf^^ul    with   a  moderately  large  distinct   fovea  between 
rostrum    moderately  narrow  at   Vjase,  widening  to    inserti( 
anteTiUH,  ]>arallel  thence  to  apex,  flat,  a  groove  continuous 
ocular   fijvea  almost   to  middle,  where   it  distinctly  termii 
frcini   thence  at  the  sides  a  feeble    impression;    scape  stn 
thick pning  to  apex,  as  long  as  funicle,  club  obovate,  as  loi 
four  p['(^ceding  joints  of  funicle.     Prothorax  with  feebly  b 
sidojii  an  impunctate  elevation  extending  almost  from  ap 
basa^  with  a  depression  on  each  side  of  it.     Scutellura  dis 
obtrianscular,  a  feeble  impression  in  its  middle.     Elytra 
than  prijthorax,  feebly  decreasing  to  near  apex,  alternate 
Btices  feebly  raised,  all  flat  and  rather  narrow.     A  depn 
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extending  from  base  of  1st  to  apex  of  2nd  abdominal  segment. 
Legs  moderately   long,   femora   (especially   anterior)    thickened. 
Length  6^,  rostrum  §;  width  1§  mm. 
Hob. — New  South  Wales  (probably  from  Sydney). 

CossoNUS  PRiEUSTUs,  Redt.;  Mast.  Cat.  Sp.  No.  5620. 
£ra6.— N.S.W.;  ^^-idely  distributed. 

PENTAMIMrS    RHYNCHOLIFORMIS,  Woll.;   l.C.    No.  5615. 

Hah. — Donnybrook,   W.A.      In  flowering  stems  of  Xanthor- 
rhaa. 

P.  CANALICULATU8,  WoU.;  l.C.  No.  5614. 
Hub. — Tasmania  (Macleay  Museum). 

IsoTROors  BiLiNEATUS,  Pasc;  I.e.  No.  5621 
Hob. — Cairns,  N.Q.  (Macleay  Museum). 


320 


DESCRIPTIONS  OF  SOME  NEW  ARANEID^  OF  > 
SOUTH  WALES.     No.  6. 

By  W.  J.  Rainbow. 

(Plates  xviii.-xx.) 

Family  EPEIRID^. 

Genus  N  E  p  H  i  L  A,  Leach. 

Nephila  ornata,  sp.nov. 

(Plate  xviii.  figs.   1,  la,  U.) 

g;  Ct*phalothorax  5  mm.  long,  4  mm.  broad;  abdomen  7 
long,  4  mm.  broad. 

Vrphihdhorax  dark  mahogany  brown,  thickly  clothed 
ftilvt^ry  ^vhite  hair;  caput  elevated,  rounded  on  sides  and  u 
part)  deeply  compressed  at  junction  of  cephalic  and  tho 
segments;  two  coniform  tubercles  at  posterior  extremity  of  cep 
aegroent,.  Clypeus  broad,  moderately  convex;  a  deep  trans' 
groove  at  centre,  indented  laterally;  indentations  bare,  trans' 
groove  sparingly  clothed  with  hoary  pubescence. 

Zf^ejr  glossy  black;  the  four  central  eyes  are  seated  i 
moderately  convex  eminence  and  form  an  almost  quadran^ 
figun?;  nf  these  the  two  comprising  the  front  row  are  some' 
closer  kigi^ther  than  the  hinder  pair;  the  lateral  eyes  are  r 
the  smallest  of  the  group,  and  are  placed  obliquely  on  s 
tuber*?k^,  but  are  not  contiguous. 

Le^j»  long,  slender,  yellow-brown,  a  few  fine  yellow  hairs; 
dark  brown.     Relative  lengths  1,  2,  4,  3;  of  these  the  second 
fourth  pairs  are  almost  equal,  and  the  third  much  the  shorte 

Paipi  rather  short,  somewhat  darker  than  the  legs,  rs 
thickly  cUtthed  with  short  dark  hairs. 
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Falcex  dark  brown,  conical,  smooth,  inner  margin  fringed  with 
dark  hairs;  fangs  much  darker;  the  margins  of  the  furrow  of  each 
fcilx  armed  with  a  row  of  three  strong  teeth. 

Maxillm  dark  at  base;  apex  shiny,  pale  yellowish. 

Lahinm  l(>nijj^»r  than  the  base  is  broad;  base  and  apex  similar 
in  colour  to  maxilla*. 

Sternum  shield-shaped,  straw  colour,  with  small  dark  patches 
laterally. 

Ahdfm^n  oblong,  sinuous  in  outline,  moderately  convex,  pro- 
jecting over  base  of  cephalothorax;  superior  surface  dull  yellowish, 
dark  at  anterior  and  posterior  extremities,  clothed  sparingly  with 
short  silvery  hairs;  ornamented  with  a  few  dark  spots,  and  from 
near  the  centre  to  anterior  extremity  with  a  network  pattern  of 
dark  Hues;  sides  and  inferior  surface  dark  brown,  ornamented 
with  a  network  of  pale  yellowish  and  uneven  lines. 

Epigynp  a  transverse  oval,  dark  brown  eminence,  posterior  lip 
more  strongly  elevated  and  convex  than  the  anterior. 

//aZ>.— Sydney. 

(Contribution  from  the  Australian  Museum.) 

Nepiiila  picta,  sp.nov. 

(Plate  XIX.  fi^.   1.) 

9-  Cephalothorax  6  mm.  long,  5  mm.  broad;  alxlomen  11  mm. 
long,  7  mm.  broad. 

V^halothorax  shiny  black,  thickly  clothed  with  silvery  hairs; 
fnput  arched,  clothed  with  silvery  hairs,  a  few  black  shiny  patches 
devoid  of  hairs;  junction  of  cephalic  and  thoracic  segments  clearly 
defined;  two  shiny  black  coniform  tubercles  at  base  of  cephalic 
eminence.  Clyjteus  broad,  slightly  arched,  clothed  with  silvery 
hairs;  normal  grooves  distinct,  black,  shiny,  and  devoid  of  hairs; 
deeply  indented  at  centre.  Marginal  band  narrow,  fringed  with 
hoary  hairs. 
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Eyss  black;  the  four  central  eyes  are  seated  on  a  modera 
convex  eminence,  and  form  an  almast  quadrangular  figure; 
lateral  pair  are  much  the  smallest,  and  are  placed  obliquel; 
small  tubercles,  but  are  not  contiguous. 

L*^^s  long,  slender,  black,  with  broad  yellow  annulati 
trochi^  titers  and  femurs  of  first  2  pairs  and  femurs  only  of  t 
rttid  fourth  pairs  furnished  at  lower  extremities  with  long  b 
hairy  plumes;  tibial  joints,  metatarsi  and  tarsi  black. 

PitJpi  long,  black,  clothed  with  long  black  hairs  or  bristles 

Faeces   black,  arched    in  front,  slightly  divergent,  a  few  s 
black  hairs  on  inner  margins;  a  row  of  three  teeth  on  each  ma 
of   the  furrow  of  each  falx  wherein  the  fang  lies  when  at 
fangs  black. 

MaxillcH  club-shaped,  arched,  outer  margins  black,  inner  mar 
whiny,  yellowish. 

L'tltium  conical,  rather  longer  than  broad,  black  at  base,  s 
i*nd  yellowish  at  apex. 

Sternum  cordate,  longer  than  broad,  surface  uneven,  bj 
with  four  small  yellow  lateral  patches,  a  broad  transverse  cu 
yellckw  band  at  anterior  part,  and  a  small  yellow  pateh  at  post^ 
(?xtrt  tiiity. 

A  hdiimen  ovate,  projecting  over  base  of  cephalothorax,  sup 
surface  sparingly  pubescent,  olive-green,  spotted  with  yellow 
urnitmented  with  a  network  pattern  of  tracery,  and  two  ra 
hirgf*  yellow  spots  at  centre;  sides  similar  in  colour  to  sup 
surface;  inferior  surface  dark,  ornamented  with  a  broad  v 
tratiM verse  yellow  band  situated  just  below  epigyne;  besides 
there  are  three  other  transverse  yellow  lines  seated  lower  d< 
tht*  first  of  which  is  curved  in  a  posterior  direction,  and  the 
others  forward. 

Epigyne  dark,  strongly  arched,  concave  within. 

//,i&,_Condobolin,  N.S.W. 

Type  specimen  in  the  collection  of  the  Australian  Museun 
t  he  Trustees  of  which  Institution  I  am  indebted  for  the  privi 
of  describing  it. 
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Genus  E  P  E  i  R  a,  Walck. 
Epeira  FiCTA,  sp.nov. 

(Plate  XVIII.  figs.   2,  2a.) 

J.  Cephalothorax  3  mm.  long,  2  mm.  broad;  abdomen  5  mm. 
long,  5  mm.  broad. 

Cephalothorax  pale  yellow.  Caput  elevated,  rounded  on  sides 
and  upper  part;  a  few  short  fine  pale  yellow  hairs  in  front  and  at 
sides.  Clypeus  broad,  strongly  convex;  normal  grooves  indistinct. 
Margined  hand  narrow. 

Eyf.8  black;  the  four  intermediate  ones  seated  on  a  somewhat 
quadrangular  protuberance,  forming  a  square  or  nearly  so;  of 
these  the  pair  comprising  the  first  row  are  separated  from  each 
o^her  by  a  distance  equal  to  their  individual  diameter,  those  of 
the  second  by  about  one-half,  and  each  row  is  separated  from  the 
other  by  about  the  diameter  of  one  eye;  lateral  pairs  much  the 
smallest  of  the  group,  placed  obliquely  on  small  protuberances, 
and  almost  contiguous. 

/^y*  moderately  long  and  strong,  pale  yellow,  armed  with 
strong  black  spines,  and  sparingly  clothed  with  short  fine  yellow 
hairs;  relative  lengths  1,  2,  4,  3. 

Palpi  short,  pale  yellow,  clothed  with  fine  yellow  hairs,  con- 
siderably longer  than  those  of  the  legs. 

Falcen  pale  yellow,  strong;  the  margins  of  each  falx  armed  with 
a  row  of  three  teeth;  fangs  yellowish-brown. 

Maxilla  pale  yellow,  arched,  inner  margins  thickly  fringed 
with  yellow  hairs. 

Labium  concolorous,  broad  at  base,  strongly  arched,  one-half 
the  length  of  maxillas. 

Sternum  cordate,  yellowish-green,  tr^incate  in  front,  bare  and 
uneven. 

Abdomen  broad,  ovate,  overhanging  base  of  cephalothorax 
stnmgly  convex,  green  colour;  with  two  large  yellow  spots,  edged 
with  dark  brown  towards  anterior  extremity;  contiguous  to  each 
of  these  there  is  a  much  smaller  yellow  spot  edged  with  dark 
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browfi;  towards  posterior  extremity  there  is  a  network  of 
dai'k  and  uneven  lines;  sides  of  a  somewhat  darker  green 
superior  surface;  underside  olive  green. 

Kpifjyue  an  elevated  eminence;  the  two  openings,  th 
skJTtsilily  separated,  are  connected  at  anterior  part  with  a 
yellowish  curved  bar;  immediately  above  the  curved  bar  menti 
tlier*?  is  another  bar  larger,  stronger,  and  much  more  arched 
fche  Jirst  mentioned. 

H^b. — New  England  District* 

Epeira  similaris,  sp.nov. 

(Plate  xviii.  fig.  3.) 

2  Oephalothorax  3  mm.  long,  2  mm.  broad;  abdomen  5 
long,  5  mm.  broad. 

C^phalothorax  pale  yellow.  Caput  elevated,  rounded  on 
and  upper  part,  a  few  short  fine  pale  yellow  hairs  in  front  a 
sides,  Clypeus  broad,  strongly  convex;  normal  grooves  indis 
Marginal  hand  narrow. 

Eifns,  legs,  palpiy  falces,  maxillcBj  labium  and  sternum  simi 
E.ficta. 

Ahiiomen  broad,  ovate,  overhanging  base  of  cephaloth 
moderately  convex,  green,  with  a  broad  transverse  irregular 
of  dull  white  towards  anterior  extremity,  and  which  is  bro 
laterally;  there  are  two  large  dark  brown  unevenly  formed  h 
patches  so  situated  as  to  be  surrounded  by  portions  of  the 
pat^h  referred  to;  in  addition  to  these  there  are  two  small  m 
dej^rt^ssions  or  dents,  the  depths  of  which  are  of  a  dark  b 
colour;  from  alK)ut  the  centre  to  the  posterior  extremity  ther 
network  of  fine  uneven  lines;  sides  green;  under  side  dull  gi 

Epijyne  an  elevated  eminence;  the  two  openings  more  ^ 
separated  than  in  E.ficta^  and  not  connected  at  anterior  pa 
in  that  species,  with  a  curved  bar;  above  the  openings, 
filial itly  overhanging  them,  there  is  a  large  strong  arched  h 
ifi  the  former  species. 

Ilfkh. — New  England  District. 
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Epbira  Waoneri,  sp.nov. 
(Plate  XIX.  figs.  2,  2a,  26,  2c,  2d.) 

9.  Cephalothorax  5  mm.  long,  4  mm.  wide;  alxlomen  6  mm. 
long,  5  mm.  wide. 

CfphaloOiorax  yellow-brown.  Caput  elevated,  rounded  on  sides 
and  up{)er  part.  Clyf>€U8  broad,  convex,  normal  grooves  indistinct; 
a  deep  transverse  cleft  at  centre.      Maj-ginal  hand  narrow,  black. 

Ey^s  black;  the  four  central  eyes  forming  a  square  or  nearly  so; 
front  pair  sefMirated  from  each  other  by  about  one  eye's  diameter, 
second  pair  by  a  distance  equal  to  aljout  three-fourths  of  their 
individual  diameter;  lateral  pairs  seated  obliquely  on  tubercles, 
much  the  smallest  of  the  group. 

Ltys  long,  strong,  clothed  with  short  black  hairs  and  spines;  coxte 
pale  straw  colour;  U'och"nters  with  lower  half  pale  straw  colour, 
the  remain<ler  reddish-brown;  fKinnr.-*^  fihut  and  tarsi  rexldish- 
hrown.     Relative  lengths  1,  2,  4,  3. 

Pafpi  long,  similar  in  colour  and  armature  to  legs. 

FfdrfM  reddish -brown,  shiny,  inner  margin  fringed  with  short 
hairs;  the  outer  margin  of  the  furrow  of  each  falx  armed  with 
three  teeth,  and  the  inner  two:  fangs  strong,  dark  brown. 

MnxiUtr.  yellow-brown,  convex  exteriorly,  a  thick  fringe  of  short 
hlaok  hairs  on  inner  margins,  a  few  long  black  ones  on  the  outer 
marjrins. 

Labium  broad,  half  the  height  of  maxillje,  rounded  off  at 
apex. 

^Urnum  shield-shaped,  dark  brown,  lighter  at  the  middle; 
surface  uneven. 

Af'doiHfn  oblong,  convex,  slightly  projecting  over  base  of 
cepiialothorax;  upper  surface  mottled  yellow  and  brown;  at 
anterior  extremity  two  large  dark  and  brown  patches  laterally; 
four  rather  deep  indentations  at  the  centre;  a  large  leaf-like 
de^i^,  darkest  at  its  outer  edges,  runs  th?  entire  length  of  the 
upfjer  surface;  sides  mottled  dark  brown  and  yellow,  with  green 
markinijs;  inferior  surface  yellowish,  with  dark  brown  patches. 
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T}i*3  males  of  this  species  are  pigmies  in  comparison  U 
females,  but  are  exactly  like  them  in  colour  and  formation. 
sexeis  pair  during  January  and  February,  and  live  together  ii 
same  nest  during  that  period.  A  more  detailed  account  of 
nidification,  ifec,  will  be  found  in  another  part  of  this  pape 
hn\G  much  pleasure  in  dedicating  this  species  to  my  este^ 
C(  III  temporary  and  correspondent,  Professor  Waldemar  Wagn 
Moj^cow,  who  has  published  an  admirable  work,  *•  L'Industri 
Araneina,"  in  the  "  M^moires  de  L'Acad^mie  Imp^riaU 
Hcit^nces  de  St.  Petersbourg.     vii*'  S^rie.     Tome  xlvii.  No.  1 

I/ab. — Sydney 

Family  LYCOSID^. 

Genus  Dolom  edes,  Latr. 

DOLOMEDES    NEPTUNUS,  sp.nOV. 

(Plate  XVIII.,  figs.  4,  4^.) 

9  Cephalothorax  4  mm.  lon<?,  3  mm.  broa'J;  abdomen  3 
luni;,  5  mm.  broa^i. 

CephaloiJionix  pale  yellovvish,  strongly  convex,  clothed  witli 
yellowish  pubescence;  normal  grooves  and  indentations  indisi 
Marginal  hand  broad. 

Eyp,s  black;  front  row  smallest  of  the  group,  and  slightly 
curved,  middle  eyes  somewhat  larger  than  their  lateral  neight 
ftl  I  equidistant;  eyes  of  second  row  large,  separated  by  a 
e^Uftl  to  once  their  individual  diameter;  third  row  large,  sepa 
from  *iSic\\  other  by  four  diameters. 

Lf*g8   strong,  moderately   long,  pale  yellowish;    clothed 
yfltuwish  pubescence,  and  short,  strong  black  spines.     Rel 
1**Tj^tl»8  4,  1,  2,  3. 

raipi  moderately  long;    similar  in  colour  and  armature  to 

Falces  slightly  divergent,  strong,  pale  yellowish,  clothed 
pul«   yellowish    pul^scence,    arched    in    front;    a  row   of 
blm:k  teeth  along  the  margins  of  the  furrow  of  each  falx, 
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on  the  underside  seated  much  nearer  to  the  apex  than  those 
of  the  upper  margin;  fangs  long,  dark  brown. 

Afaxill(E  long,  arched  in  front,  inclining  inwards,  thickly  clothed 
with  pale  yellowish  pubescence. 

Labium  half  as  long  as  maxillae,  coniform,  arched  in  front,  pale 
yellowish,  thickly  clothed  with  yellowish  pubescence. 

Slernum  elliptical  in  outline,  dark  brown,  shiny,  clothed  with 
yellowish  pul)escence. 

Abdomen  oblong,  pale  yellow,  slightly  projecting  over  base  of 
cephalothorax,  clothed  with  yellowish  pubescence,  and  ornamented 
with  dark  brown  spots,  flecks,  and  at  posterior  extremity  a 
rectan fibular  figure;  sides  and  inferior  surface  pale  yellowish  with 
yellow  pubescence. 

Kjtiyyne  a  curved  transverse  slit. 

Uab. — The  shores  of  Port  Jackson. 

DOLOMBDES    SPINIPES,  sp.nOV. 

(Plate  XVIII.,  fig.  5). 

5.  Cephalothorax  3  mm.  long,  2  mm.  broad;  abdomen  4  mm. 
long,  2  mm.  broad. 

Cephfilothorax  pale  yellowish,  convex,  clothed  with  coarse 
}'ellowi8h  hairs,  normal  grooves  and  indentations  indistinct. 
CapiU  elevated,  rounded  on  sides  and  upper  part,  shiny,  a  few 
long  coarse  hairs  at  sides  and  in  front.     Marginal  band  broad. 

Ey^8  black;  front  row  smallest  of  the  group,  slightly  procurved, 
middle  eyes  somewhat  larger  than  their  lateral  neighbours,  all 
eijuidistant;  eyes  of  second  row  large,  separated  by  a  space  equal 
to  once  their  individual  diameter;  third  row  same  size  as  those  of 
the  second,  but  separated  from  each  other  by  four  diameters. 

/>"/«  moderately  long,  strong,  yellowish,  thickly  clothed  with 
c<jarse  yellowish  hairs,  and  on  upper  sides  of  trochanters  and 
femurs  short,  strong  black  spines;  on  the  under  sides  of  these 
joints  long,  strong  black  spines;  tibial  and  (a  real  joints  furnished 
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ft1>oTe  and  below  with  long,  strong  black  spines.     Relative  len 
1.  h  %  3. 

Palpi  moderately  long,  similar  in  colour  to  legs,  clothed 
\<m)£^  f^oarse  yellowish  hairs. 

Fnlci'H  slightly  divergent,  strong,  pale  yellowish,  clothed 
|Jttk-  j-pJlowish  hairs,  longest  on  the  inner  margins,  arched  in  fi 
tk  vow  of  three  black  teeth  on  each  margin  of  each  falx;  f 
lor»g,  strung,  dark  brown. 

MamtUtz  pale  j^ellowish,  long,  arched  in  front,  clothed  with  1 
coai*Mi:\  pale  yellowish  hairs. 

Lahiiiid  pale  yellowish,  shiny,  half  as  long  as  maxilla^,  hr 
nnuidtwi  off  at  apex,  a  few  long  yellowish  hairs,  a  thick  frin^ 
lon^  hairs  at  under  side  of  apex. 

Sternum   shield-shaped,  pale    yellowish,  thickly  clothed 
long  yellow  hairs. 

Ahdomen  oblong,  ovate,  moderately  convex,  slightly  pi-oje 
QVi*.v  base  of  cephalothorax;  superior  surface,  sides  and  inf< 
eurlace  pale  yellowish,  thickly  clothed  with  long,  coan>e,  ye 
hiiin<. 

Epitjynp  a  curved  transverse  slit,  the  curvature  dire 
forwmvjsi. 

fjah,  —  The  shores  of  Port  Jackson. 

Family  MYGALID^. 
Genus  A  c  t  i  N  o  p  u  s,  Klu<'. 


AcTiNOPUs  FOUMOSUS,  sp.nov. 

(Plate  XX  ) 

$.  Cephalothorax  4  mm.  long,  5  mm.  broad;    abdomen  4 
long.  *1  mm.  broad  at  base,  4  mm.  at  posterior  extremity. 

Ctplahdhorax  broad.  (^ajmt  broad,  high,  strongly  arc 
truncate?  in  front,  bright  red;  junction  of  cephalic  and  thoi 
segments  sharply  defined.  Clypeus  broad,  blue-black,  modera 
convex,  normal  grooves  and  indentations  fairly  distinct.  J 
^inal  hand  broad. 
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Eyes  arranged  in  three  groups ;  central  pair  dark,  shiny, 
seated  on  a  slightly  raised  dark  brown  eminence,  and  separated 
from  each  other  by  a  space  equal  to  once  their  individual  diameter; 
lateral  eyes  in  groups  of  three,  each  group  forming  a  triangular 
figure;  the  front  lateral  eyes  are  sensibly  the  largest  of  the  eight; 
the  inner  eyes  of  the  triangular  figures  are  the  smallest  of  the 
group,  and  are  of  an  opaline  tint  with  black  rings. 

Leg$  long,  strong,  shiny,  dark  brown,  almost  black,  furnished 
with  rather  long,  fine  black  hairs,  and  few  short  stout  spines. 
Relative  lengths  1,2,  4,  3. 

PoJpi  long,  strong,  similar  in  colour  to  legs,  and  furnished  with 
long  black  hairs;  fifth  joint  much  the  strongest;  copulatory  organs 
tinged  with  red,  directed  backwards,  spiral  at  base,  tapering,  and 
terminating  with  a  long  strong  spine,  the  spine  directed  outwards 
in  a  horizontal  position. 

Falce$  long,  strong,  bright  red,  strongly  arched,  divergent  at 
apex,  where  they  are  furnished  with  long  coarse  black  hairs;  fangs 
long,  shiny,  reddish-brown. 

MaxUiee  red,  long,  broad  at  base,  tapering  outwards  to  a  point, 
arched  in  front,  inner  margins  clothed  with  long  coarse  black  and 
white  hairs  or  bristles. 

Labium  red,  strongly  arched,  longer  than  broad,  conical,  fringed 
with  black  hairs  at  apex. 

Siernuin  somewhat  elliptical,  red  in  front,  darker  laterally; 
dark  brown,  with  reddish-brown  lateral  indentations  towards 
junction  with  abdomen;  a  deep  indentation  in  front  under  labium. 

Abdomen  triangular,  slightly  projecting  over  base  of  cephalo- 
thorax,  broadest  at  posterior  extremity;  dark  brown,  nearly  black, 
thickly  clothed  with  long  coarse  hairs;  a  long,  rather  deep  inden- 
tation runs  down  the  abdomen  from  near  its  anterior  to  the 
posterior  extremity,  where  it  is  slightly  indented;  sides  and 
inferior  surface  similar  to  superior. 

//a6.— Menindie,  N.S.W. 

This  species  is  the  first  of  its  genus  recorded  from  Australia,  and 
is  consequently  of  more  than  ordinary  interest.  The  spider  was 
captured  by  Mr.  A.  G.  Little,  Railway  Surveyor,  Menindie.      I 
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am  indebted  to  Mr.  Henry  Deane,  M.A.,  for  the  privileg 
describing  this  species. 

Of  the  eight  species  descriljed  in  the  present  paper,  five  of  i 
(Bptira  Jicta,  E.  similaris^  E,  wagneri,  Dolome</es  neptunus, 
D.  spinipes)  are  especially  interesting  from  the  fact  that  the 
common  with  hosts  of  other  animals,  are  protected  from  the  i 
of  prpflatory  foes  either  by  colouration  or  mimicry.  Rami 
along  our  sea-beaches  certain  small  spiders  are  occasionally  f< 
lurking  amidst  the  masses  of  small  and  broken  shells  den< 
high  ivater  mark,  and  corresponding  so  accurately  in  a 
to  th*f  sea- wrack  referred  to,  that  it  is  utterly  impossibl 
detect  them  unless  they  are  in  motion;  and  not  only  is  th 
but  their  habit  of  feigning  death,  upon  the  approach  of 
tbey  suspect  to  be  danger,  adds  greatly  to  the  deception. 
thcHCj  Dolomedes  neptanus  and  D,  spinipes  are  instances  in  p 

One  day  last  summer,  while  helping  my  boys  to  gj 
somti  shells  at  Taylor  Bay,  Port  Jackson,  I  discovered  oi 
the  spiders  referred  to  (D.  neptunus).  In  endeavourii 
catch  it,  it  eluded  me  in  the  manner  described,  and  so  su( 
fully  that  it  was  only  by  probing  the  shells  and  pebbles  unti 
forceps  touched  "  something  soft "  that  I  succeeded  in  makii 
capture.  Throughout  the  entire  range  of  natural  history  th 
no  chapter  more  replete  with  interest  than  the  marvellous  pro^ 
of  Nature  in  clothing  her  subjects,  not  otherwise  protected, 
colours  identical  with  their  surroundings,  thus  enabling 
not  only  to  baffle  the  vigilance  of  their  foes,  but  also  by  ns 
disguises  to  aid  them  in  successfully  stalking  their 
Numerous  and  extraordinary  are  the  disguises  assumed 
although  many  have  been  recorded  and  described,  much 
yet  remains  to  be  done.  This  will  require  the  exercise  of 
patient  obser\^ation  and  labour,  and  will  be  of  immense  va] 
science. 

Many  spiders  that  are  exceedingly  conspicuous  while  n 
in  their  webs  are  practically  hidden  from  view  when  shell 
among  leaves  and  twigs,  the  hues  of  which  harmonise  e3 
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with  their  own.  All  shades  of  green,  brown,  and  grey  are  found 
among  arboreal  individuals.  Mr.  Arthur  Lea  gave  me  a  niunber 
o£  spiders  collected  by  him  both  in  the  New  England  district  and 
at  Queanbeyan,  among  which  there  are  examples,  not  only 
coloured  like  withered  leaves,  but  some  are  green  and  marked 
▼ith  mock-holes  (as  in  Epnira  field),  and  others  with  discoloured 
patches  on  their  surface,  having  the  appearance  of  leaves  attacked 
by  some  insect  (as  in  E.  similar  is*).  Quite  a  host  of  examples, 
both  of  spiders  and  beetles,  whose  colouration  is  protective,  may 
be  obtained  by  shaking  a  branch  of  any  shrub  over  an  inverted, 
open  umbrella.  Among  the  species  whase  haunts  are  confined  to 
the  ground,  and  those  that  ramble  among  rocks,  the  same  rule 
obtains,  the  former  harmonising  with  the  colour  of  the  soil,  while 
the  latter  reflect  not  only  the  various  tints  of  the  rocks,  but 
frequently  mimick  the  lichens  growing  upon  them. 

Mr.  C.  M.  Weed  says  that  the  Ash- Grey  Harvest  Spider, 
Phlangium  cinereuni,  Weed,  "  is  pre-eminently  what  may  be  called 
an  indoor  species.  It  abounds  especially  in  sheds,  out-houses, 
and  neglected  board  piles,  being  rarely  found  ...  in  the 
open  field.  Its  colour  especially  fits  it  for  crawling  over  weather- 
beaten  boards,  making  it  inconspicuous  against  such  a  background. 
During  the  day  it  is  usually  quiet,  but  at  dusk  and  on  cloudy 
days  it  moves  about  quite  rapidly."t 

Governed  by  the  law  of  natural  selection,  the  tints  of  animals 
frequently  undergo  certain  modifications  in  order  to  suit  them  to 
altered  conditions  of  surroundings |.  In  tracts  of  bush  that  have 
been  visited  by  fire,  we  find  specimens  so  closely  resembling  the 

•  Writing  upon  the  subject  of  his  observations  at  Pera,  Mr.  H.  W. 
Bites  observes  : — ••  The  number  of  spiders  ornamented  with  showy  colours 
was  somewhat  remarkable.  Some  double  themselves  up  at  the  base  of 
leaf-stalks,  so  as  to  resemble  flower-buds,  and  thus  deceive  the  insects  on 
which  they  prey."  "The  Naturalist  on  the  River  AmaEon,"  p.  64. 
+  **  American  Naturalist,"  xxvi.  p.  33. 

t  See  Wallace's  "Tropical  Nature,"  pp.  167-172,  for  some  interesting 
facts  under  this  head  ;  also  paper  by  2»Ir.  R.  Meldola,  on  •*  V'ariable  Pro- 
tective Colouring  in  Insects."     Proc.  Zool.  Soc.  Lond.  1873,  p.  163. 
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charred  branches  or   bark   that  when  motionless  it   is  nil 
impossible  to  perceive  them.*     In  some  species  the  modificati< 
very  gradual,  while  in  others  the  change  is  more  rapid. 
American  author,  Mr.  J.  Angasf  states  that  when  he  plac( 
white  variety  of  what  he  terms  the  "little  flower  spider" 
sunflower  it  became  quite  yellow  in  from  two  to  three  days. 

The  habit  of  lying  motionless  when  alarmed  is  common  an 
fleJentary  spiders,  such  as  the  Epe'iriJce.  and  I'^ieridiiilcR;  but 
baiily  developed  in  some  and  entirely  absent  in  others  of 
jumping  and  swift-running  species.  Among  the  orb  weavers 
GaMeracanthidcB  are  singularly  and  effectively  protected  ag« 
tha  raids  of  insectivorous  birds.  Resting  in  the  centre  of  t 
orbitular  snares,  fully  exposed,  the  need  of  a  protective  arma 
is  obvious,  and  this  is  afforded  by  their  hard,  homy  and  s 
Aljflomens.  Likewise,  the  spines  of  Acrosoma^  rendering 
ipiders  similar  in  appearance  to  thorny  leaves,  knots  of  shr 
acACias,  &c.,  are  also  protective,  and  make  these  animals  decid 
objectionable  to  insectivorous  birds  and  reptiles.  As  in  the 
of  the  Gasteracanthulcp,  the  spiders  of  the  genus  Acrosoma 
couBtruct  their  wel)8  in  exposed  situations,  and  sit  fearless] 
tlifl  centre  of  the  snares  as  though  conscious  of  their  security  i 
dttftck. 

fn  many  instances  specimens,  when  viewed  in  the  cabi 
would  not  be  likely  to  suggest  the  idea  that  their  form 
colouration  are  protective,  yet  when  observed  in  the  mids 
tlit^lr  natural  surroundings  the  fact  that  such  is  the  case  is  fo 
upr>n  the  observer.  Again,  some  specimens  lose  their  nat 
colours  when  placed   in  spirit.     This  is  the   case  with   Bf 


*  Mr.  A.  T.  Urquhart  in  au  interesting  paper  observes  that  ' 
gt^uerahty  of  spiders  found  amongst  burnt  manuka,  before  it  has  be 
bleached,  have  the  brownish- black  colour  of  their  environment,  ¥ 
cauies  them  to  be  almost  imperceptible  at  a  very  short  distance." — 
tbe  Protective  Resemblances  of  the  Araiieidea  of  New  Zealand,"  T 
K-Z.  Inst.  Vol.  XV.  1882,  p.  175. 

t  *'  American  Naturalist,"  xiv.  p.  1010. 
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wagneri.  AUug  vofan»y  Camb.,  on  the  other  band,  redisplays  all  its 
brilliancy  when  taken  out  of  the  tube  and  the  spirit  has  evaporated 
from  it8  body. 

The  long  attenuated  bodies  of  the  Tetragnathci,  of  which  T. 
CQlindricay  Koch,  and  T.  lupalOy  Koch,  each  found  in  the  vicinity 
of  Sydney,  are  admirably  adapted  for  concealment.  These 
spiders  when  alarmed  seek  refuge  upon  the  stems  or  branchlets  of 
fihnibs,  and  so  closely  do  their  tints  agree  with  their  surround- 
ings that  detection  is  exceedingly  difficult.  Eptira  higginsii^ 
described  and  figured  by  Koch,  and  recorded  by  that  eminent 
author  from  Darling  Downs,  but  whose  range  extends  far  south 
of  Sydney,  is  a  singularly  interesting  example  as  far  as  its 
form  is  concerned;  but  in  addition  to  that,  its  colouration  and 
powers  of  mimicry  are  admirably  adapted  as  a  shield  and  protec- 
tion. When  disturbed  it  runs  out  of  its  snare  to  one  of  the 
lupporting  lines  or  guys,  and  there  remains  suspended,  with  its 
legs  doubled  up,  the  exact  imitation,  both  in  form  and  colour,  of 
la  autumn  leaf.  Writing  to  me  upon  the  subject  of  protective 
colouration  in  spiders,  my  esteemed  correspondent  and  contem- 
porary, H.  R.  Hogg,  Esq.,  M.A.,  of  Cheniston,  Upper  Macedon, 
Victoria,  says : — "  With  regard  to  the?  protective  colouring  of 
spiders,  I  have  frequently  been  asked  if  they  have  not  sometimes 
the  power  of  changing  colour  like  chameleons  in  accordance  with 
their  surroundings.  I  must  confess  that  all  I  have  seen  tends  to 
show  exactly  the  opposite,  and  that  while  many,  if  not  most,  are 
paler  in  their  earlier  stages,  they  get  darker  as  they  grow  older. 
This  is  especially  noticeable  in  laterigrades.  The  colouring  matter 
of  spiders,  both  in  skins  and  hairs,  is  of  a  particularly  last  tag 
character,  and  even  in  spirits  takes  a  long  time  to  fade,*  so  that 
it  would  probably  take  a  good  many  generations  to  alter  the 
generally  characteristic  colouring  of  different  species  bo  us  to 
conform  to  particular  soils  or  vegetation.     At  the  same  time  I 


•  I  have  spirited  numeroas  specimens  of  E.  wagneri^  and  oot  mie 
retained  its  bright  green  and  yellow  colours  two  or  three  houra  ivfter 
cmenioo.— 'W.  J.  R. 
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have  found  a  delicately-tinted  green  Epeira  on  the  aim 
coloured  green  leaf  of  a  lily,  and  a  friend  recently  told  me  hi 
found  a  very  brightly  coloured  yellow  spider  (which  he  die 
bring  me)  on  a  yellow  Cosmos  flower." 

Not  only  do  spiders,  in  addition  to  colouration,  possess  the  fa 
of  mimicry  as  a  protection  against  birds,  reptiles,  <fec.,  but 
toc'oons  in  some  instances  are  also  protected.  The  cococ 
Epeira  herioney  Koch,  is  made  of  withered  leaves  closely  b 
together,  and  suspended  to  one  of  the  supporting  lines  or 
ubove  the  orbitular  portions  of  the  mesh,  and  looks  more  like 
coloured  mass  of  rubbish  rather  than  a  nest  containing 
Writing  "On  the  History  and  Habits  of  the  Epeira  A\ 
Spider,"*  Mr.  Frederick  Pollock  remarks  : — "  The  favourite  I 
ijf  E.  aurelia  is  the  prickly  pear — a  plant  from  which  the  c( 
can  scarcely  be  distinguished  in  colour,  and  so  close  L 
leHemblance  that  the  first  time  I  saw  one  of  these  cococ 
could  hardly  believe  that  it  was  not  a  withered  piece  oi 
cactus."  Anton  Stecker  also  records  a  case  of  protective  n 
blance  in  the  nest  of  an  Epeira  at  Sokna  (Tripoli),!  covered 
dibris  and  the  elytra  of  beetles,  &c.,  and  Odewahn  X  obtain* 
rs-awler  (South  Australia)  some  globular  spiders'  cocoons,  i 
on  branches  of  trees,  and  resembling  the  fruit  of  Leptosper^ 
the  spiders  of  which  were  hanging  near  them,  and  resemble 
excrement  of  some  bird  in  appearance,  a  wonderful  for 
mimicry  to  which  I  shall  presently  have  occasion  to  refer. 

[n  Cyrtarachne  caliginosay  recently  described  and  figure 
LflQ,§  we  have,  indeed,  an  extraordinary  form.  It  is  well  ki 
that  hairy  caterpillars  are  exceedingly  distasteful  to  birds; 
pequently  it  is  only  reasonable  to  assume  that  the  long  hairs 


■  Annals  and  Magazine  of   Nat.    Hist.    3rd   series,  Vol.    xv.,  p. 
Jane  1,  1865. 

+  Mittheilungun  der  africanischcn  Gesellschaft  in  Deutschland,  i 
7S-80. 

X  Proc.  Ent.  See.  1864,  p.  57. 

}  P.L.S.N.S.W.  Vol.  ix.  (2nd  series)  pp.  154-157;   pi.  x.  figs.  2,  2a 
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tbe  cephalothorax,  abdomen  and  legs  of  this  remarkable  spider  have 
a  like  deterring  effect  upon  predatory  birds — that  they  form,  in 
other  words,  a  coat  of  safety.  Mr.  G.  F.  Atkinson  has  drawn 
attention  to  an  American  form  of  Cyrlarachne*  that  mimicks  a 
gnail  shell,  the  inhabitants  of  which  are  exceedingly  common 
during  the  summer  and  autumn.  The  abdomen  of  the  spider 
overhangs  the  cephalothorax,  is  broad  at  the  base — broader,  in 
fact,  than  the  length  of  the  spider,  and  rounded  off  at  the  apex. 
When  resting  upon  the  underside  of  a  leaf,  with  its  legs  retracted, 
it  strongly  re.sembled  one  of  the  snail  shells  by  the  colour  and 
shape  of  it«  abdomen.  Two  specimens  collected  by  Mr.  Atkinson 
deceived  him  at  first,  but  a  few  threads  of  silk  led  him  to  make 
an  examination.  The  spider  seemed  so  confident  of  its  protection, 
that  it  would  not  move  when  he  jarred  the  plant,  and  only  dis- 
played signs  of  movement  when  transferred  to  the  cyanide  bottle. 
Some  cocoons  of  C.  mvltilineata  were  also  described  that  strongly 
resembled  insect  galls.  Hpeira  wagneri  is  a  common  spider  in 
the  bush  around  Sydney.  It  is  brightly  coloured  with  green  and 
yellow — colours  admirably  adapted  for  concealment  when  it  drops 
out  of  the  web,  and  seeks  shelter  among  the  coarse  herbage, 
which  it  will  do  when  alarmed.  It  is  chiefly  interesting,  however, 
on  account  of  its  web  and  leaf  nest.  The  web  is  placed  low 
down,  and  in  shape  does  not  form  a  complete  orb.  The  main 
supporting  lines  from  which  the  mesh  depends,  are  stretched 
horizontally  and  obliquely,  and  from  the  centre  of  these  the  radii 
and  spirals  are  directetl.  The  irregular  lines  at  the  upper  part  of 
the  structure  somewhat  resemble  the  architecture  of  the  typical 
Theridiidcf.  The  leaf-nest  is  placed  at  the  base  from  which  the 
radii  start,  and  in  this,  during  the  period  of  mating,  lx>th  sexes 
dwell,  but  at  other  periods  the  female  is  the  only  tenant.  The 
leaf  most  commonly  used  is  that  of  a  Eucalypt,  which  is  worked 
into  the  desired  shape  according  to  the  leaf  used ;  thus,  for 
instance,  a  narrow  leaf  is  rolled  spirally,  and  a  broader  one  is 
doubled  over,  the  edges  being  tightly  bound  down  with  silk.     In 

•  American  Nntuialist,  xxii.  |»p.  545-546. 


336 


SOME   NEW   ARAXBIDiE   OF   N.S.W  , 


localities  where  Eucalypts  are  not   abundant,  other   leaves 
used,  and  those  of  Laniana  camara  are  not  uncommon. 

The  interior  of  these  nests  is  beautifully  line<l  with  silk.  1 
cocoon  is  attached  and  suspended  among  the  supporting  lines 
one  side  of  the  web;  it  consists  of  a  Eucalypt  leaf  doubled  o 
80  that  the  tip  and  base  nearly  meet.  The  eggs  are  deposi 
inside  the  folded  leaf,  and  then  it  is  sealed  up  firmly  and  tighi 
the  female  mounting  guard  during  the  period  of  incubation. 
Waterfall  and  Fairfield,  I  have  met  with  another  species 
Epa'ira  (at  present  undetermined)  that  constructs  a  mesh  i 
makes  a  leaf-nest  like  the  one  just  described. 

Among  the   ThomiaidcB  there  are  some  interesting  examples 
protective  colouration  and  mimicry.       Two  spiders  found  wit 
the  vicinity  of    Sydney,  but  whose   range  extends  both  to 
northern  and  southern  colonies,  namely  Celcenia  excavata,  Kc 
and  Thlaosoma  duhixim,  Cambr.,  mimick  the  excreta  of  birds. 

When  awaiting  their  prey  these  spiders  lie  on  their  backs,  \ 
in  this  position  their  appearance  suggests  that  of  a  bird's  droppi 
the  denser  part  of  the  body  on  the  underside  being  of  a  cha 
colour,  spotted  and  streaked  with  dark  markings;  then,  too, 
legs,  owing  to  their  colour  and  being  closely  pressed  up  to  the  be 
add  greatly  to  the  deception.  In  addition  to  all  this  a  little  Ic 
silk  is  spun  over  a  portion  of  the  surface  of  a  leaf,  in  the  centr 
which  the  spider  lies;  this  completes  the  deception  as  it  reseml 
the  more  liquid  portions  of  the  fii^ces  running  off  the  leaf,  j 
thickening  at  the  edge  as  it  trickles  over.  The  deception  is  j 
as  complete  as  could  well  be  imagined  No  one  looking  at  eit 
one  or  the  other  of  these  spiders  in  the  situation  described  wc 
ever  imagine,  unless  previously  aware  of  the  fact,  that  an  anii 
lay  before  them  patiently  awaiting  the  descent  of  some  unw 
insect  in  quest  of  food,  yet  such  is  the  case.  These  spiders  I 
themselves  in  position  by  inserting  the  strong  spines  with  wh 
their  legs  are  armed,  under  the  loose  silk  referred  to.  C.  exeat 
makes  a  nest  of  dead,  brown  leaves;  the  cocoons  or  egg-bags  v 
in  number.      Mr.  F.  A.  A.  Skuse  recently  showed  me  a  liv 
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Specimen  that  had  been  forwarded  to  the  Australian  Museum 
from  Cavendish,  in  the  Western  District  of  Victoria;  it  was  a 
female,  and  was  mounting  guard  over  exactly  one  dozen  egg-bags. 
The  cocoons  are  spherical,  uniform  in  size,  somewhat  brittle,  and 
in  appearance  resemble  the  kernels  of  the  Quandong  (Fusanua 
aeumitia'n^).  Mr.  H.  O.  Forbes,  F.R.G.S.,*  discovered  a  like 
case  of  mimicry  in  Ja\  a,  but  his  book  is  so  well-known  that  it 
would  be  superfluous  here  to  recapitulate  the  facts  as  communicated 
by  him.  It  need  only  be  noted,  therefore,  that  the  species  dis- 
covered by  him  formed  the  type  of  a  new  genus,  Omuhoscatoules, 
Camb.  Mr.  G.  F.  Atkinson  also  notes  a  case  of  mimicryt  by  a 
small  spider  of  this  family — Thomisiis  aleatoriuSy  Hentz.  This 
species  is  very  common  on  grass,  to  the  summit  of  the  culms 
of  which  it  climbs,  where,  clinging  with  its  posterior  legs 
to  the  stem  and  its  anterior  legs  on  each  side  approximated 
and  extended  outwards,  it  thus  forms  an  angle  with  the 
stem,  strikingly  similar  to  that  formed  by  the  spikelets. 
The  genus  Slpphanojm,  Cambridge,  is  another  group  of  remark- 
able spiders.  By  the  form  and  arrangements  of  their  legs,  which 
are  laterigrade,  they  can  move  forwards,  backwards,  or  in  a  lateral 
direction  with  facility.  They  are  generally  found  lurking  under 
louse  bark,  or  among  the  rugulosities  of  trees.  Their  colour  and 
rugged  appearance — closely  resembling  bark — not  only  shield 
them  from  the  raids  of  enemies,  but  aid  them  in  the  capture  of 
prey,  which  they  take  either  by  stealth  or  pursuit.  The  coloura- 
tion and  ornamentation  of  the  genus  Cymbacha  are  also  protective. 
These  spiders  also  have  laterigrade  ambulatory  limbs.  They  are 
found  in  similar  localities  to  the  Siephanopis.  C.  /estiva  and  C. 
iaucia  are  found  both  in  Queensland  and  New  South  Wales,  and 
each  has  been  found  in  the  \acinity  of  Sydney.  While  upon  the 
Lateriyraff(Bf  T  must  not  omit  to  mention  those  of  the  genus 
Voconia^  Thor.     These  huge  uncanny  spiders  are  common  enough 


*  A  Naturalist's  Wanderings  in  the  Eastern  Archipelago,  pp,  53- do,  and 
t  figure. 

t  American  Naturalist,  xxii.  pp.  545,  546. 
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contour  I  if  the  body  and  the  manner  of  carrying  the  first  pa 
legs,  ao  as  to  appear  like  antenn«e,  and  which,  ant-like,  they 
in  motion  when  running  about,  make  the  deception  comp 
All  ubjiervers,  whose  works  I  have  consulted,  with  the  excej 
of  Dr  E.  G.  Peckham,  are  unanimous  in  their  testimony  as  U 
manner  in  which  these  ant-mimicking  Attidce  carry  the  tirst 
of  lega.  Of  those  species  I  have  observed  mimicking  ants 
carried  the  first  pair  of  legs  in  imitation  of  antenna;.  But 
Peckham  says  that  an  American  species  (iSt/nageles  picxta)  "I 
up  itfi  second  pair  of  legs  to  represent  antennaj."  Tull  \\ 
coiiaiderrt  that  this  peculiarity  of  habit  may  be  accounted  f( 
a  diilereiice  in  the  relative  lengths  of  the  legs,  although  an< 
American  species  (Stpiemoayna  formica)  observed  by  Peckhar 
use  tt^  aecond  pair  of  legs  in  imitation  of  antennae  has  the  i 
formula  of  legs — 4,  1,  3,  2. 

Tuli  Walsh  in  an  interesting  paperf  says  : — "  I  have  no 
that  the  spiders  are  probably  protected  from  birds  and  i 
eneniiea  by  their  resemblance  to  ants,  but  there  can  be  no  d 
tlmt  frequently  they  also  thereby  gain  another  very  conside 
advantage.  The  ants  with  which  these  spiders  most  do  co] 
gate  fire  fairly  omnivorous  feeders,  but  show  a  decided  prefei 
for  HWeet  juices  often  to  be  found  exuding  from  trees,  fru: 
flowens.  To  these  juices  come  also  flies,  small  beetles  and  < 
insetrte  which  form  the  natural  prey  of  the  spiders,  and  whi< 
not.  under  the  circumstances,  particularly  fear  the  ants, 
wliilo  the  flies  are  sucking  up  sweetness  in  company  with  the 
th0  B|iidtir  is  no  doubt  able  under  its  disguise  to  approach 
pnuugli  to  make  a  spring  upon  the  unsuspecting  victim,  ai 
fbc  his  sharp  falces  into  its  body.  As  regards  the  ants  thems< 
tbey  do  not  seem  to  take  any  notice  of  the  spiders,  and  d( 
apparently  attack  them."  It  would  be  absurd  to  suppose 
spidersi  delude  the  ants  by  their  disguise;  on  the  contrary, 


•  **  Protective  Resemblance  iu  Spiders."     Papers  of  the  Nat.  Hist 
Wiecouain,  1892,  pp.  174-76. 

i  Journal  of  the  Asiatic  Soc.  of  Bengal,  1891,  No.  1,  p.  4. 
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more  reasonable  to  assume  that  the  disguise  is  solely  for  the  pur- 
pose of  shielding  them  from  the  attacks  of  insectivorous  foes  and 
oiabling  them  to  stalk  their  prey.  So  far  as  these  spiders  are 
concerned  (the  ant-like  Attid(e\  the  ants  have  little  to  fear  from 
them;  and,  although  I  have  watched  closely  on  numerous 
occasions,  I  never  yet  saw  an  ant  attacked  by  a  spider.  Indeed, 
their  natural  ferocity,  hardness  of  body,  and  faculty  of  combining 
to  withstand  assault,  would  tend  to  show  that  spiders  were  more 
likely  to  l^e  attacked  by  ants  than  that  the  ants  would  be 
attacked  by  spiders.  This  view  was  held  by  Mr.  Belt,  who 
observed  : — "  The  use  that  the  deceptive  resemblance  is  to  them 
has  been  explained  to  be  the  facility  it  affords  them  for  approach- 
ing ants  on  which  they  prey.  I  am  convinced  that  this  explanation 
is  incorrect  so  far  as  the  Central  American  species  are  concerned. 
Ants,  and  especially  the  stinging  species,  are,  so  far  as  my 
experience  goes,  not  preyed  upon  by  any  other  insects.  No 
disguise  need  be  adopted  to  approach  them,  as  they  are  so  bold 
that  they  are  more  likely  to  attack  a  spider  than  a  spider  them. 
.  .  .  Their  real  use  is,  I  doubt  not,  the  protection  the  disguise 
aflfords  against  insectivorous  birds.  I  ha\e  found  the  crops  of 
lome  humming  birds  full  of  small  soft-bodied  spiders,  and  many 
other  birds  feed  on  them.  Stinging  ants,  like  bees  and  wasps, 
are  closely  resembled  by  a  host  of  other  insects;  indeed,  whenever 
I  found  any  insect  provided  with  any  special  means  of  defence,  I 
looked  for  imitative  forms,  and  was  never  disappointed  in  finding 
them."*  Among  the  Australian  Altidce  that  mimick  ants  are 
Synemofyna  Itipata,  Koch,  recorded  from  Port  Mackay,  Leptor- 
chesUs  HnatipeSy  Koch,  and  Z.  coguatuB^  Koch.  These  two  latter 
species  occur  in  the  vicinity  of  Sydney.  I  have  in  my  possession, 
from  various  parts  of  New  South  Wales,  several  undetermined 
species  of  Atti'foi  that  mimick  ants,  and  which  will  hereafter 
provide  material  for  description. 

The  late  Mr.  F.  A.  A.  Skuse  informed  me  of  a  remarkable 
example  of  the  mimicry  of  a  dipterous  insect  by  a  spider 
(undetermined,  but  probably  an  Attid)  that  came  under  his  notice 

•  *•  Naturalist  in  Nicaragua,"  pp.  314,  315. 
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at  Thomleigb.  Both  spider  and  fly  were  equal  in  size,  smal 
brightly  coloured,  the  thorax  bright  red,  and  the  abdomen  I 
green;  the  tips  of  the  tarsi  of  the  spider  were  white  like  th 
of  the  wings  of  the  fly,  and  each  were  found  on  the  brj 
(Pteris  aquUina,  var.  esculenlaj.  When  in  want  of  a  mea 
spider  throws  up  two  legs  on  each  side  of  its  body,  loops 
together  by  hooking  the  tarsi,  and  beats  the  air  vigorousl] 
result  being  that  the  light  striking  through  the  loops  giv< 
appearance  of  a  pair  of  bright  transparent  wings  in  rapid  un 
and  the  fly,  evidently  convinced  that  it  is  one  of  its  fri 
alights,  only  to  fall  a  victim  to  a  remorseless  enemy.  Mr.  • 
also  informed  me  that  the  spider  in  question  is  capable  of  jut 
a  considerable  distance — not  less  than  six  inches,  and  that 
in  the  air  it  has  the  appearance  as  if  flying.* 

Summary. — Now  it  has  been  abundantly  proved  by  Poi 
Beddard,  Wallace,  Darwin,  and  others,  that  colouration 
mimicry  in  animals  play  an  important  and  essential  part  < 
for  protection  against  natural  enemies,  as  a  tcaiining  to  otbe 
attraction  for  prey;  and  the  more  they  are  studied,  and  thei 
histories  investigated,  the  more  clearly  do  we  understand  wl: 
tints  of  some  animals  are  so  bright  and  glaring,  and  othc 
dull  and  sombre.  After  much  patient  work  and  investig 
and  the  collection  of  a  vast  array  of  facts  such  as  I 
enumerated,  but  which  included  observations  from  a  far 
field  in  animated  Nature,  Wallace  divided  living  organisms 
five  groups  in  his  classification  of  "  Organic  Colours,"!  name 

/'I. — Protective  colours. 

da)  of   creatures  specially 

tected. 
\{b)  of    defenceless    creat 
mimicking  a. 
3. — Sexual  colours. 

\L — Typical  colours. 


Animali. 


2. — Warning  colours-! 


*  Attus  volangf  Canib.,  the  **  Flying  Spider,"  which  so  far  has  onl 
found  at  Sydney,  is  small  and  exceedingly  bright. 

t  "Tropical  Nature,"  p.  172. 
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Plants. — 5. — Attractive  colours. 

For  the  puqK)ses  of  this  paper  it  will  suffice  to  divide  the 
Araneufce  into  two  groups,  namely: — 

1. — fa)  Protective  colouration,  and  fb)  formation. 

2. — Spiders  that  mimick :  (aj&mjn&te  and  (b)  inanimate  objects, 
and  fc)  whose  colours  are  attractive. 

Proactive  CoUmrcUion  and  Formation. — In  the  course  of  my 
remarks,  I  have  drawn  attention  to  the  fact  that  certain  spiders 
are  protected  by  the  uniformity  of  their  colouration  to  surround- 
ing objects.  Thus  we  have  seen  that  while  the  colour  of  one 
spider  harmonises  with  that  of  the  small  and  broken  shells  on  our 
sea-beaches,  another  group  (StepJianopis)  finds  shelter  by  its  close 
resemblance  to  the  bark  of  trees;  then  again,  there  are  others 
whose  physical  formation  is  protective,  and  of  such  are  the  genera 
included  in  the  subfamily  of  G aster ctcanthidcfiy  whose  hard,  horny, 
and  generally  spiny  epidermis  make  them  anything  but  tempting 
morsels  for  insectivorous  birds. 

Spiderg  that  mimick  animate  and  inanimate  objects,  and  whose 
colours  are  attractive, — This  group  contains  those  spiders  whose 
protection  is  secured,  or  who  capture  their  prey  by  the  mimicry 
of  animate  and  inanimate  objects,  and  in  this  class  we  have  the 
extraordinary  case  of  mimicry  reported  by  Mr.  Skuse,  in  which, 
by  the  elevation  of  one  pair  of  legs  on  each  side  of  its  body, 
looping  them  together  by  the  tarsi,  and  beating  them  rapidly  up 
and  down,  a  certain  species  of  spider,  in  addition  to  its  coloura- 
tion, adds  that  of  the  mimicry  of  a  pair  of  wings,  and  thus 
seen  res  as  prey  a  certain  dipterous  insect.  Again,  there  is  the 
no  less  wonderful  mimicry  by  certain  spiders,  even  to  the  most 
minute  detail,  of  birds'  droppings — a  form  of  mimicry  that  not 
only  secures  them  from  the  raids  of  their  common  enemies,  but 
also  attracts  those  insects  upon  which  they  prey. 

Conclusion. — Taken  collectively,  these  facts  add  an  important 
link  to  the  great  chain  of  evidence  upon  which  the  law  of  natural 
selection  is  based  and  built.  Much  more  might  be  added,  but 
sufficient  has  been  given  to  illustrate  the  great  truths  comprised 
in  that  law.  I  am  indebted  to  my  colleague,  Mr.  Edgar 
H  Waite,  for  the  admirable  coloured  drawing  of  Actinopas 
Jormosuf,  which  has  been  reproduced  in  Plate  xx. 
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EXPLANATION  OF  PLATES. 
Plate  xviii. 

Fig.  1 .  — Nephila  omata  $  . 

Pig*  la,—      ,,  ,,  abdomen  in  profile. 

F»g.  16.—      .,  „  Epigyne. 

Fig.  2,   ^Epeirajicta  ? . 

Fig,  2a.—      „         „         Epigyne. 

Fig.  X   —      ,,     nmilariH  ?. 

Fig,  4,  — Dolomedea  neptunus  9  • 

Fig.  4a.  —        „  ..  eyes. 

Fig.  5.    —        ,,  apinipen  ?. 


Plate  xix. 


Fig.  1.  ^Nephila  picta  9- 
Fig.  *2.   —Epeira  wagtieri  $ . 


Fig.  2a.— 
Fig.  2h.  - 

Fvg.  ec  — 

Fig,  2^i.— 


Folded  eucalypt  leaf  nest  "i    ^"'' 

Rolled  eucalypt  leaf  nest  inest 

Folded  leaf  (LatUana  camara)  nest  |       at 
Leaf  of  a  eucalypt  folded  over  to  form  cocc 


Plate  xx. 


F(g.  Aefinopua  formosui  S  (x3). 
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A  NEW  GENUS  AND  THREE  NEW  SPECIES  OF 
MOLLUSCA  FROM  NEW  SOUTH  WALES,  NEW 
HEBRIDES,  AND  WESTERN  AUSTRALIA. 

By  John  Brazier,  F.L.S.,  C.M.Z.S.,  etc. 

*ClATHURELLA  (?)  WATERHOUSBiE,  n.Sp. 

Shell  fusifonnly  turreted,  moderately  solid,  yellowish  white, 
vith  a  zone  of  double  blackish  brown  nodes  or  spots  on  the  last 
whorl,  similar  blackish  markings  being  occasionally  apparent  here 
and  there  on  the  base  and  upper  portion  of  the  whorls;  whorls  9^ 
the  three  apical  quite  smooth,  the  others  slightly  convex,  longitu- 
dmally  ribbed  and  crossed  with  transverse  spiral  striae,  becoming 
sharply  and  prominently  nodulous  upon  the  ribs;  spire  sharp, 
apex  light  brown;  aperture  ovate,  columella  somewhat  straight, 
white,  canal  short,  outer  lip  more  or  less  broken,  barely  showing 
any  posterior  sinus. 

long.  13;  diam.  4 J;  length  of  aperture  5  mm. 

HcJ). — North  Head  of  Botany  Bay,  New  South  Wales  (Mrs. 
^  J.  Waterhouse), 

I  place  this  pretty  little  species  provisionally  in  ClathitreUa  as 
the  outer  lip  is  broken,  showing  a  very  small  sinus;  the  centre  of 
^e  last  whorl  with  two  rows  of  black  nodes  on  the  ribs  termi- 
nating on  the  second  whorl  above  the  suture;  three  similar  rows  on 
the  base  but  not  so  clear  and  distinct,  large  blackish  brown  spots 
l*low  the  suture;  the  remaining  whorls  with  a  single  row  of 
blackish  brown  nodes  above  the  suture  with  the  spots  here  and 
there  below.  This  interesting  species  was  found  by  Mrs.  G.  J. 
^aterhouse  and  her  sons  on  June  11,  1896,  under  a  large  stone 
at  Botany  North  Head;  the  specimen  was  in  the  possession  of  a 

•  Thi»  ipecies  must  now  be  referred  to  Catithnrus.    A  perfect  adult  speci- 
ni«n  from  Port  Jackson,  west  side  of  Vaucluse,  recently  found  by  my  son 
Mil  myself,  has  the  outer  lip  crenulated,  thickened  externally  and  denticu- 
lated within.     Long.  15  ;  diam.  5^  ;  length  of  aperture  6  mm.— 25  xi.  96. 
23 
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hermit  crab;   the  suture  of  the  third  whorl  has  been  perfo 
by  a  Xassa  or  Natica. 

Type  in  the  Waterhouse  Collection. 

CONUS  KKNYONiE,  n.sp. 

Shell  solid,  oblong,  coronated ;  spire  very  little  raised, 
obtuse,  whorls  6,  with  white  nodes,  the  interspaces  with  yellc 
brown  spots,  spirally  sulcated  at  the  lower  part  with  7  t\ 
narrow  grooves,  the  upper  being  the  finest;  colour  cream  yi 
with  snow  white  flexuous  streaks  and  blotches  in  the  ce 
columellar  base  dark  brown,  ornamented  with  snow-flake  spote 
straight,  somewhat  thickened,  interior  of  the  aperture  white 

Long.  43;  diam.  maj.  24;  aperture  39  mm. 

J/«6.— Shark's  Bay,  W.A.  (Mr.  Podesta). 

The  unique  specimen  of  this  new  cone  is  slightly  sea-worn 
quite  distinct  from  any  of  the  species  known  to  me.      The  i 
half  of  the  shell  is  quite  smooth,  the  lower  part  having  6 
rather  narrow  spiral  grooves,  and  the  centre  ornamented 
snow  white  flexuous  streaks  and  blotches. 

I  have  seen  a  second  specimen  formerly  for  many  years  u 
collection  of  the  late  Mrs.  Brazier,  which  differs  very  much, 
in  colour  and  markings.     I  define  it  under  a  new  varietal  na 

CoNUS  KENYONiB  var.  Arrowsmithbnsis,  var.nov. 

Spire  more  raised,  apex  pinkish,  less  obtuse;  colour  flesh  t 
ornamented  in  the  centre  with  somewhat  broad  white  arrow-sh 
markings,  with  the  points  to  the  right,  spirally  sulcated  w: 
rather  narrow  but  deep  grooves  rather  wide  apart,  with 
others  below  close  together;  columella  tinged  with  violet, 
tipped  with  brown  intermingled  with  snow  white  spots,  int 
of  aperture  very  light  violet;  lip  thickish,  straight. 

Long.  36;  diam.  maj.  21;  aperture,  28  mm. 

ffab, — Arrowsmith  Isl.,  Marshall  Islands  (J.  B.,  22,  ix.18' 

Types  in  the  Kenyon  Collection. 

Kbnyonia,  g.n. 
Shell   subcylindrioal,    smooth ;   spire   much   elevated ;   wl 
tabled  at  the  suture,  each   whorl  being  connected  with  s 
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curved  shelly  plates  numbering  about  forty-four,  giving  the  edge 
of  the  shoulder  the  appearance  of  being  coronated  with  triangular 
pcHnted  nodes;  outer  lip  sinuous,  forming  an  oblique  posterior 
deep  narrow  sinus. 

This  is  connected  with  Conus  and  Pleuroloma  and  may  be 
placed  under  the  former  genus  for  the  present  until  the  animal  is 
known. 

KeNYONIA  PULCHERRIMA,  n.sp. 

Shell  subcylindrical,  rather  thin,  smooth,  sometimes  marked 
with  faint  slightly  curved  longitudinal  lines  of  growth;  whorls  8, 
tabled  at  the  suture,  each  one  being  connected  with  small  curious 
shelly  plates  that  look  like  small  deep  pits  when  the  shell  is  looked 
at  end-on  from  the  apex,  giving  the  edge  of  the  shoulder  a 
coronated  appearance,  with  triangular  pointed  nodes  ;  last  whorl 
more  than  half  the  length  of  the  whole  shell,  ornamented  with 
longitudinal  reddish  brown  streaks  and  blotches,  some  of  a  zigzag 
pattern,  the  three  upper  or  apical  flesh  colour,  smooth;  outer  lip 
sinuous,  having  an  oblique  posterior  deep  narrow  sinus;  columella 
straight;  interior  of  aperture  white. 

Long.  28,   last  whorl  17,  the  others  12;  diam.  maj.  10  mm. 

Ilah. — New  Hebrides  {A.  h\  Kenyon). 

This  very  pretty  shell  Mrs.  Kenyon  showed  me  some  three  years 
ago  when  in  Sydney;  she  now  writes  (19;5/96)  : — **The  curious 
shell  I  now  send  I  used  to  think  was  a  Cone.  I  do  not  think  any 
more  have  l>een  or  are  likely  to  be  found.  I  got  it  from  a  man  who 
with  his  family  had  been  over  ten  years  resident  in  Fiji  and  the 
Xew  Hebrides.  The  natives  used  to  collect  and  bring  him  shells. 
There  were  some  hurricanes  during  their  residence,  after  which 
they  used  to  pick  up  shells.  I  have  had  it  in  my  possession  about 
three  years." 

The  shell  being  thin,  I  should  take  it  to  be  a  deep  water  species. 
The  very  curious  little  curved  shelly  plates  at  the  suture  make  it 
coronated  with  small  triangular  shaped  nodes;  in  places  the  suture 
i»  canahculated  and  small  rough  shelly  plates  stand  up  somewhat 
like  a  minute  roadway. 
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Mr.  Baker  contributed  the  following  Note  on  a  new  variei 
Actcia  decurrens,  Willd.,  a  flowering  specimen  of  which 
exhibited  : — A.  ckcurrens,  var.  Deanei,  a  shrub,  from  3  to  5 
hoary,  pubescent,  the  extremities  of  the  branches  silvery  w] 
branches  and  branchlets  terete,  occasionally  slightly  ribbec 
faint  decurrent  lines  from  the  base  of  the  branchlets.  Pini 
to  12  pairs,  leaflets  15  to  25  pairs,  oblong,  obtuse,  1  to  2  1 
long,  1 -nerved,  minutely  pubescent.  Glands  regularly  occur 
along  the  rachis,  one  under  each  pair  of  pinnae.  Flower-h 
small,  few,  in  axillary  racemes  or  forming  a  loose  terminal  pan 
Flowers  not  numerous,  al)out  20  in  a  head,  small,  5-raer 
Calyx  turbinate,  broadly  lobed.  Petals  minutely  pul)esc 
Pod  about  4  inches  long  and  3  lines  broad,  much  contra< 
between  the  seeds.  Seeds  oblong,  arillus  club-shaped,  gradu 
tapering  off*  into  a  short,  straight  funicle. 

//a6.— Gilgaudra,  N.S.W.  (Mr.  Henry  Deane). 

This  variety  differs  from  the  A.  decujTena  var.  normalis 
Bentham,  (1)  in  not  having  the  strongly  decurrent  lines 
that  variety,  in  fact,  the  branches  and  branchlets  are 
but  terete,  and  in  that  respect  resemble  A.  decurrens 
riioHis:  [2)  in  having  shorter  and  broader  leaflets;  and  -3] 
the  narrower  pod.  It  resembles  this  variety  in  having  only 
gland  between  the  individual  pairs  of  pinnse.  Its  grea 
affinity  is  with  A.  demrren$  var.  mollis,  of  Bentham,  resemb 
that  variety  in  the  terete  branches,  shape  of  pinnules  and  leaf 
but  instead  of  the  young  shoots  being  golden  yellow  in  co 
they  are  silvery  white,  as  in  ^.  decdbata  (from  which  specie 
differs  in  the  size  and  shape  of  pod  as  well  as  the  seed), 
glands  are  also  fewer  in  number  than  in  A.  decurrens  var.  nu> 
there  being  only  1  to  each  pair  of  leaflets,  and  also  the  pods 
longer  and  broader  and  more  varicose  than  in  that  variety. 
decurrens  var.  mollis  flowers  in  December  and  this  var 
flowers  in  June.  In  regard  to  A.  decurreiis  var.  paucitjlandu^ 
var.  Leichhardtii,  and  vars.  a  and  ^  of  Maiden  (Ag.  Gaz.  N,S 
v.,  G07\  its  varietal  differences  are  too  well  marked  to  i 
enumeration. 
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Mr.  Edgar  R.  Waite  exhibited  a  female  Pouched  Mouse  and 

her  eight  young   ones,  Phascologale  flavipeSy  Waterhouse ;   and 

contributed    the    following    note    on    the    nidification   of    this 

species.     So   little   has   been    recorded  of   the    breeding    habits 

of    the    pouched    mice    that    the    following    extract    from    my 

note  book  dated  November  23rd,  1893,  and   referring   to   the 

examples  now  exhibited,  may  be  of    interest.      The  mice  were 

obtained  at  Berowera  Creek,  an  arm  of  the  River  Hawkesbury. 

Clambering  up  a  rocky  slope,  I  noticed  that  one  of  the  weathered 

holes,  so  common  in  the  sandstone  boulders  of  the  district,  was 

crowded  with  dry  leaves.     The  hole  was  in  a  vertical  face  of  the 

boulder  about  four  feet  from  the  ground,  and  as  the  leaves,  all  of 

Eacalypts,  were  regularly  placed  in  a  compact  mass,  I  began  to  poke 

them  out     When  a  hat-full  had  been  removed  a  rustling  was  heard 

within,  and  further  leaves  were  cautiously  withdrawn.      A  little 

snout  and  a  pair  of  sparkling  eyes  appeared  for  a  moment,  and 

while  removing  more  leaves,  of  which  there  seemed  to  be  no  end, 

the  owner  rushed  out  and  was  climbing  up  the  perpendicular  face 

of  the  rock  when  secured.      It  was  a  half  grown  Phaacoloyale 

Jlivipfi^y  and  as  the  hole  was  evidently  not  merely  a  retreat  but 

probably  contained  an  actual  nest,  I  continued   to  remove  the 

leaves.      Scutterings   within  indicated  that  the  occupants   were 

in  some  number.      The  nest  was  finally  reached  and  contained 

two  young  ones  the  size  of  the  one  first  caught.     It  was  composed 

entirely  of  Eucalypt  leaves  and  was  completely  domed  over,  but 

fell  to  pieces   when  handled,  as  the  leaves   were    not   secured 

to*„'ether  in  any  way.     A  larger,  and  evidently  the  mother  mouse, 

came   to   the   opening   for   an    instant   unaccompanied :    almost 

immediately  she  reappeared  and  left  the  hole,  this  time  with  some 

young  ones   clinging   to    her    back.      Although    thus    heavily 

weighted  she  nearly  escaped  me.     She  ran  under  a  horizontal 

slab  of    rock  and  clung  like  a   fly,  back  downwards.      When 

secured  it  was  found  that  she  had  four  young  ones  clinging  to 

her,  which  together  must  have  equalled  more  than  her  own  weight. 

On  removing  the  mouselings  it  was  seen  that  each  had  a  tuft  of 

fur  in  its  mouth,  showing  how  they  had  retained  their  hold.     I 
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now  ha<l  the  mother  and  seven  young  ones  and  on  feeling  k 
hole,  which  received  my  arm  nearly  to  the  elbow,  I  secure 
eighth.  The  everted  pouch  exposed  eight  teats,  so  that 
mother  bad  her  complement  of  young. 

Although  constantly  stated  that  no  true  pouch  exists  in  men 
of  the  Phascologaley  this  is  scarcely  correct.  When  very  younj 
offispring  are  completely  hidden  by  the  outer  wall  of  the  p 
closing  o^  er  them.  As  they  increase  in  size  the  mouth  dilates 
no  longer  conceals  the  young.  Mr.  Oldfield  Thomas*  does  not  a 
Kreffit'a  abatement  that  this  species  is  provided  with  10  te 
Although  8  is  the  usual  number,  I  have  examined  several  fen 
with  10  teats,  and  there  is  one  preserved  in  the  Austr; 
Mufieum  with  not  only  12  teats,  but  also  a  young  one  on 
teat.  As  far  as  can  be  judged  without  spoiling  the  exhibit, 
KDimal  does  not  otherwise  differ  from  typical  examples.  It  ^ 
ther©for€  appear  that  in  the  DasyuridcBy  or  at  least  in  Phascolc 
the  ntLrii\:«r  of  mammae  is  not  such  a  constant  character  as 
been  insisted  upon,  or  three  otherwise  similar  species  would 
to  b«  admitted  ;  characterised  by  the  possession  of  8,  10,  an 
mamm«  respectively.  J 

Mr.  Rainbow  showed  the  spiders  described  in  his  paper, 
drftwifii^s  of  the  same. 

Mr^  Lucas  exhibited  a  specimen  of  the  lizard  described  in 
paper  by  Mr.  Frost  and  himself. 


*  B.M.  Catalogue,  Marsupialia,  1889,  p.  289. 

t  Trams.  Phil.  Soc.  N.S.  Wales,  1862,  p.  10. 

X  Vs'h^ti  writing  the  foregoing,  I  overlooked  the  fact  that  Prof.  Sp 
Jiad  already  drawn  attention  to  the  variability  in  the  number  of  tea 
ni«mbers  of  the  smaller  Dasyuridce ;  (Report  of  the  Horn  Expedi 
Zoology,  p.  42),  and  that  Mr.  J.  J.  Fletcher  had  previously  exhibil 
«pt>Qimen  of  Phckscologale  flavipes  with  nine  mammary  foetuses  in 
(Proc.  Linn.  Soc.  N.  S.  Wales  (2),  I.  p.  164.) 
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Mr.  Brazier  Bent  for  exhibition  specimens  of  the  shells  described 
m  his  paper,  namely,  a  new  species  of  Clathurella  (?)  [Canthurus — 
see  p.  345]  from  the  North  Head  of  Botany  Bay,  a  new  Cone 
from  West  Australia,  and  a  remarkable  Shell  from  the  New 
Hebrides  for  which  a  new  genus  is  proposed. 

The  President  exhibited  three  albums  of  mounted  specimens  of 
Western  Australian  wild  flowers. 
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WEDNESDAY,  AUGUST  26th,  1896. 


Tlie  I  irdinary  Monthly  Meeting  of  the  Society  was  held  a 
Lin  1 1  ear  I  Hall,  Ithaca  lioad,  Elizabeth  Bay,  on  Wednesday  ( 
ing,  August  26th,  1896. 


P,  N.  Trebeck,  Esq.,  J.P.,  in  the  Chair. 


Mr.  George  William  Card,  A.R.S.M.,  ARCS.,  Curator 
Mineralo^'ist,  Geological  Survey  of  New  South  Wales;  and 
ff^siir  JUfhard  Threlfall,  M.A.,  Sydney  University,  were  el< 
.\Leniix'!>i  of  the  Society. 


DONATIONS. 

Uni^  eraity  of  Melbourne —Examination  Papers — Final  Hu 
J)egreeb?ij  etc.  (Feb.,  1896).     From  the  University. 

Pi-rak  Government  Gazette.     Vol.  ix.  Nos.  15-17  (July,  1 
Fi'om  the  Government  Secretary, 

JuUiH  Hopkins  University  Circulars.      Vol.  xv.  Nos.  121 
(MiiT'June,  1896).     From  the  University, 

Bu»**^{iu  of  Agriculture,  Perth,  W.A. — Journal.     Vol.  iiL 
18^20  (July- August,  1896).     From  the  Secretary, 

^^oobgischer   Anzeiger.     xix.  Bd.     Nos.   506-508  (June- 
1*^96).     From  the  Editor. 

Zoological  Society  of   London — Proceedings,   1896.      Pj 
(June*).      From  the  Society. 
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Socyt^  d'Horticulture  du  Doubs,  Besan^on  —  Bulletin. 
Serie  Illustree.     No.  6  (June,  1896).     From  the  Society, 

Department  of  Agriculture,  Brisbane — Bulletin.  Nos.  9-10. 
Second  Series  (Feb.-May,  1896).  From  the  Secretary  for  Ayri- 
culture. 

Victorian  Naturalist.  Vol.  xiii.  No.  4  (July,  1896).  Fro7n 
flie  FiM  Saturalittts  Club  of  Victoria. 

Pamphlet  entitled  "  The  Geological  Structure  of  Extra- Aus- 
tralian Artesian  Basins."  By  A.  G.  Maitland,  C.E.,  F.G.S., 
Brisbane,  1896.     From  the  GeoloyicaX  Survey  of  Queensland. 

Journal  of  Conchology.  Vol.  iii.  No.  7  (July,  1896).  From 
the  Cimcholoyical  Society  of  Great  Britain  and  Ireland. 

Royal  Society  of  Tasmania — Papers  and  Proceedings  for  1894- 
1895:  Pamphlet  entitled  "The  Health  of  Hobart."  By  R.  M. 
Johnston,  F.L.S.  (1896).     From  the  Society. 

Societe  Royale  Linn^enne  de  Bruxelles—  Bulletin.  21™*  Ann^e, 
No.  8  (July,  1896).     From  the  Society, 

Royal  Microscopical  Society — Journal,  1896.  Part  iii.  (June). 
From  the  Society. 
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ON  THE  AUSTRALIAN  BEMBIDIIDES  REFERABLE 
TO  THE  GENUS  TACHYS,  WITH  THE  DESCRIP- 
TION  OF  A  NEW  ALLIED  GENUS  PYRROTACHYS. 

By  Thomas  G.  Sloane. 

In  the  present  paper  I  have  placed  in  the  genus  Tacky 8  all  the 
Australian  Bembidiides  which  have  the  anterior  tibisB  decidedly 
oblique  above  the  apex  on  the  external  side;  normally  also  a  striole 
is  present  on  the  apical  declivity  of  each  elytron,  but  this 
character  is  not  invariable. 

The  most  important  contribution  to  the  knowledge  of  the 
Bembidiides  of  Australia  is  Sir  William  Macleay's  notice  and 
descriptions  of  seventeen  species  from  Gayndah,  all  of  which  he 
referred  to  the  genus  Bemhidium*  I  have  seen  the  types  of 
Maclea/s  species  in  the  Australian  Museum,  Sydney.  Three  of 
them,  viz.,  B,  amplipenne,  B,  bipartitum  and  B.  sexstriatum^  I  am 
ooable  to  deal  with,  as  I  do  not  possess  specimens;  and,  not 
residing  in  Sydney,  I  cannot  see  the  types  at  present.  Specimens 
of  the  eleven  species  to  which  the  remaining  fourteen  must  be 
reduced  are  in  my  possession.  Nine  are  dealt  with  in  the  present 
paper;  the  tenth  is  Bemhidium  jacksoniense^  Gu^r.,  =  B,  subviride, 
Macl.,  the  eleventh,  Bembidium  gagatinum,  Macl.,  is  not  a 
Bembidiid  at  all,  but  a  Harpalid  which  may  be  referred,  at  least 
tentatively,  to  the  genus  Th^naroles.f 


•  Vide  Trans.  Ent  8oc.  N.S  W.  1873,  ii.  pp.  115-120. 
t  BefMdhumJlanpeSf  Macl.,  is  a  synonym  of  B.  gagatinum^  Macl.,  being 
foondad  on  an  immature  specimen;  the  species,  which  extends  as  far  south 
is  the  Murray  River,  may  be  known  in  future  as  Theiutrotes  gagatimts, 
Macl 
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The  principal  features  used  in  the  synoptic  table  of  s 
which  follows  seem  to  divide  the  species  here  placed  in  a 
into  distinctive  groups  that  are  readily  separated  froE 
another;  indeed  the  most  important  of  these  groups  are  appa 
so  distinct  that  they  might  l)e  removed  from  Tachys  altoj 
and  formed  into  separate  genera;  but  to  do  this  would  req 
fuller  knowledge  than  I  possess  of  the  genera  now  regan 
Ciipable  of  maintenance  among  the  Subulipalpi,  and  of  the  s 
ttdopted  in  classifj^ng  them.  The  minor  features  used  in  the 
for  separating  closely  allied  species  from  one  another  ar 
perhaps  always  the  best  that  could  have  been  chosen,  thougl 
have  seemed  to  me  to  be  so. 

The  following  species  of  Tachys,  described  by  the  Rev. 
Blackburn,  are  unknown  to  me  in  nature,  and,  for  that  n 
hftve  not  been  included  in  the  table,  viz.,  T.  baldiensi 
infuiicatus,  and  T.  adelaiJce. 

Genus  Tachys. 

Owing  to  the  variable  number  of  striae  on  the  elytra  amoi 
species  of  the  genus  Tachys  (the  full  number  is  eight  striae 
marginal  channel,  but  this  only  occurs  in  T.  yarrenais,  ] 
among  the  species  known  to  me)  the  ordinal  number  to  in< 
the  stria  next  the  marginal  channel  would  vary,  and  as  this 
^ems  a  feature  of  great  classificatory  importance  it  bei 
needful  to  use  an  unvarying  term  for  it.  I  therefore  call  i 
aubinargiiial  stria.  The  interstice  between  the  submarginal 
itod  the  marginal  channel  I  call  the  lateral  interstice. 

Table  of  Species  known  to  me. 
L  Elytra  with  submarginal  atria  well  marked. 
A.   Prothorax  with  a  submarginal  lateral  carina 
near  base. 
h.  Upper    surface    shagreened    and    finely 

punctulate  (unicolorous) T.  brunnipenniSf 

hb.  Upper   surface   shagreened,  impunctate 

(bicolorous) T,  ectromioides,  ^ 

AA.  Prothorax  without  a  submarginal  lateral 
carina  near  base. 


BY  THOMAS   G.    SLOAXE.  357 

C  Marginal    channel    of    elytra    simple, 
ateral  interstice  convex. 
Prothorax  without  a  den ti form   pro- 

ection  ou  sides  before  base. 
.  Elytra   sexstriate   on   each  side    of 

sotnre. 
/.  Elytra  qnadrimaculate,  fifth  stria 

reaching  border  of  base  T,  huprestioid^s,  SI. 

/.  Elytra  bimaeulate,  fifth  stria  not 

reaching  base T.  froggcUti^  S\. 

e«.  Elytra  quinquestriate  on  each  side 
of  suture 

g.  Elytra  quadrimaculate. T.  striolcUns^ 'M&cX. 

gg.  Elytra  bimaculate T.  hipustvlcUuSj  Macl. 

*  tee.  Elytra   bistriate  on  each   side   of 

suture T.  curticoliui,  S). 

teee.  Elytra  unistriate  on  each  side  of 

suture      T,  iaspidevs,  SI. 

dd.  Prothorax  with  a  dentiform  projection 
on  sides  a  little  before  base. 
h.  Elytra  bistriate  on  each  side  of 

suture T.  spencert,  SI. 

hh.  Ely tra 'unistriate  on  each  side 

of  suture T.  hin^ricUm,  Macl. 

CO.  Marginal  channel  of  elytra  punctate, 
lateral  interstice  depressed. 
I.  Elytra  with  eight  punctate  striae  on 
each   (seventh  as  well  marked  as 

others^ T.  yarrtmi*,  Blkb. 

»».  Elytra  with  seventh  stria  obsolete. 
j.  Lateral  basal  foveae  of  prothorax 
oncave,  bordered  by  the  widely 
upturned  lateral  border, 
ir.   Elytra  sexstriate  on  each  side  of 
suture,  lateral  margin  of  pro- 
thorax   with     one     setigeroas 
puncture  anteriorly T.  monochrom,  Schaum. 


T.ovtfuenrit,  Blkb.,  (a  tpecimen  of  which  I  received  from  Mr.  Blackburn  while  this 
^  "M  in  the  prew)  belonjrs  to  wctlon  "  ^^."  For  srme  differences  between  it  and  T 
«"«wf^  Me  de^Tlpiion  of  the  Utter  (pogt,  p.  364). 
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kk.  Elytra  quinquestriate  on  each 
side  of  suture,  margin  of  pro- 
thorax  plurisetose  near  an- 
terior angles T.  seticoUU,  81. 

Lateral  basal  foveas  of  prothorax 
concave,    divided    from   lateral 

border  by  a  raised  space  T,  Jlindergi,  Blk 

Posterior  angles  of  prothorax 
forming  the  apex  of  a  triangular 
marginal  process. 

I,  Colour  piceous  red,  elytra  with 

testaceous  ante-apical  macule  T,  semistricUWt 

II.  Colour  black T.  habitans,  SI 

II.  Elytra  with  submarginal  stria  obsolete  on  sides. 

M.  Form  short,  very  convex;   prothorax   not 
perceptibly  narrowed  to  base;  elytra  laevi- 

gate,  unistriate  on  each  side  of  suture T.  ovatm,  Macl. 

MM.  Form      varying,     prothorax     evidently 

narrowed  to  base. 

N.  Head  impunctate,  frontal  impressions 

deep,  oblique  (converging  anteriorly); 

third  interstice  of  elytra  bipunctate  on 

disc. 

o.  Elytra  with  six  rcws  of  strong  punc- 
tures on  each  side  of  suture T,  mitchdli,  SL 

00.  Elytra  with  three  or  four  punctulate 

striae  on  each  side  of  suture T.  atutralicus,  SI 

Head   punctate,  frontal  impressions 
long,  deep,  narrow,  parallel. 
p.  Surface  of  prothorax  impunctate    T,  leai,  SI. 
pp.  Surface  of    prothorax  minutely 

and  rather  densely  punctulate   T.  murrumbidgem 
NNN.   Head     impunctate,     frontal     im- 
pressions wide,  shallow. 
q.  Each  elytron  bipunctate  on  disc, 

recurved  stride  of  apex  obsolete  T,  captug,  Blkb. 
qq.  Each  elytron  unipunctate  on  disc 
r.  Elytra  more  or  less  distinctly 
striate  on  disc,  recurved  striole 
of  apex  well  marked. 
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*i  Discoidal  pouctare  of   elytra 

placed  a  little  before  middle 

nearer  suture  than  margin. 

(.    Elytra     depressed,      sides 

parallel;  prothorax  ptceous 

black T,  uni/ormia,  Blkb. 

U  Elytra  lightly  convex,  sides 
rounded ;  prothorax  tes- 
taceous. 

u.  £Uytra  with  strongly  im- 
pressed punctulate  stris 
on  disc,  base  testaceous 
(a  wide  black  fascia  across 

middle  of  elytra) T,  eUricepSt  Macl. 

uu.  Elytra  with  faintly  im- 
pressed striffi    on    disc, 
middle  of  base  piceous...  T,  lindiy  Blkb. 
M.  Discoidal  puncture  of  elytra 
placed  about  anterior  third, 

nearer  margin  than  suture...  T.  transveraicoUis,  Macl. 
rr.  Elytra    laevigate,    nonstriate, 
recurved     striole     of     apex 
obsolete T.  macleayi,  SI. 

Tachys  brunnipbnnis,  Macleay. 

T.  (BtmhuHutn)  brunnipennis,  Macl.,  presents  the  characteristic 
'wtures  of  Tacky 8 y  \iz.,  the  anterior  tibiee  oblique  above  apex  on 
external  side,  and  the  elytra  with  the  sutural  stria  recurved  at 
*pex;  the  recurved  apical  striole  is  very  near  the  margin,  and  is 
divided  from  the  submarginal  stria  by  a  narrow,  subcarinate 
interstice. 

W..  Queensland — Cairns  (Froggatt),  Port  Denison  and 
Oayndah  (Masters). 

Tacuys  bctromioidbs,  n.sp. 

Oval,  subdepressed.  Prothorax  transverse,  much  wider  at  base 
tbao  apex,   posterior   angles   rectangular  :    elytra  oval,  lightly 

'tHmUis,  Blkb.,  (a  specimen  of  which  was  received  from  Mr.  Blackburn  too  late  to  be 
*«i(«d  into  tbe  table)  comes  into  section  "  t."  It  resembles  7.  umformis,  Blkb.,  in  fades, 
^diflmioookmr. 
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convex,  finely  striate ;  third  stria  more  strongly  impress 
apical  declivity  and  joining  sutural  stria  at  apex;  subma) 
stria  faintly  impressed,  very  near  margin.  Head  dark  pi 
labrum  testaceous;  prothorax  piceous  brown,  lateral  margi 
middle  of  base  testaceous;  elytra  testaceous,  a  very  wide 
piceous  fascia  across  disc  considerably  behind  base,  apex  \ 
piceous;  legs  testaceous,  antenna?  infuscate,  basal  joints  testa 

Head  depressed,  hardly  impressed  laterally;  a  feeble  o 
ridge  on  each  side  near  eyes;  clypeal  suture  finely  impr 
clypeus  bifoveolate;  eyes  large,  convex.  Antennae  filiforr 
long.  Prothorax  transverse  (0*65  x  0  85  mm.),  widest 
anterior  third,  roundly  declivous  to  lateral  margin  antei 
sides  strongly  rounded  to  apex,  straight  posteriorly  and  1 
narrowed  to  base;  anterior  margin  truncate;  anterior  angl 
marked;  basal  angles  rectangular,  acute;  base  lightly  and  ro 
produced  backwards  in  middle;  lateral  border  reflexed,  res 
to  sides  of  head  at  apex  ;  lateral  channel  wide,  narrow- 
anterior  angles;  median  line  deep,  a  strongly  marked  ai 
transverse  line  defining  basal  part  of  prothorax;  a  lightly  ca 
longitudinal  submarginal  ridge  near  each  basal  angle.  ] 
oval,  convex,  much  wider  than  prothorax  (2  x  13  mm.); 
rounded;  shoulders  rounded;  five  inner  stria?  lightly  impr 
finely  crenulate,  sixth  and  seventh  obsolete;  interstices  depr 
first  narrow  on  apical  declivity,  second  and  third  amplia 
apical  declivity,  third  with  two  small  setigerous  punctures 
anterior  just  before,  the  posterior  just  behind  discoidal  p 
fascia;  lateral  interstice  very  narrow,  not  convex,  having 
setigerous  punctures  behind  shoulders  and  about  same  ni 
towards  apex;  base  not  bordered;  lateral  border  narrow,  ref 
forming  a  very  slight  prominence  at  humeral  angles.  Ae 
tibiae  incrassate,  oblique  above  apex  on  external  side;  a 
acute  spur  above  obliquity. 

Length  3,  breadth  1-3  mm. 

Hab. :  West  Australia — Donnybrook  (I/ea;  Coll.  Lea,  un 

I  am  not  sure  that  I  am  right  in  putting  this  species 
genus  Tachys;  no  allied  species  is  known  to  me;  though  ] 
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placed  it  with  T,  brunnipennis,  Macl.,  in  the  table  of  species  at  p. 
356;  this  has  only  been  done  on  account  of  the  submarginal  carina 
near  basal  angle  of  prothorax,  and  not  because  I  have  thought 
there  is  any  close  aflinity  between  these  species.  In  general 
appearance  it  has  a  resemblance  to  a  Lebiid  of  the  genus  Saro- 
(hrocrepis  or  Ectroma.  If  the  ground  colour  of  the  elytra  be 
considered  piceous,  then  the  base  (widely),  the  margin  and  a 
narrow  fascia  just  above  the  apical  declivity  would  be  described 
as  testaceous;  the  dark -coloured  parts  of  the  elytra  do  not  any- 
where reach  nearer  the  sides  than  the  submarginal  stria. 

Tachys  buprestioides,  n.sp. 

Robust,  oval,  convex.  Head  wide;  prothorax  transverse,  wider 
across  base  than  apex :  elytra  ovate,  six  inner  striae  strongly 
impressed  on  each  elytron;  lateral  stria  and  marginal  channel 
strongly  impressed,  interstice  between  them  convex.  Bronzed 
black,  each  elytron  with  an  elongate  macula  behind  shoulder  and 
a  reniform  macula  on  apical  third  testaceous,  legs  (excepting 
oox«)  testaceous,  antennae  inf uscate,  under  surface  piceous,  apical 
segments  of  abdomen  reddish. 

Head  convex,  finely  shagreened,  lightly  bi-impressed;  clypeal 
suture  finely  and  distinctly  marked ;  eyes  large,  convex,  not 
globose.  Maxillary  palpi  with  penultimate  joint  elongate,  thick, 
incrassate,  setose;  apical  joint  very  small.  Prothorax  transverse, 
widest  at  anterior  marginal  puncture;  sides  strongly  rounded  on 
anterior  two-thirds,  lightly  narrowed  posteriorly,  straight  before 
l«wc;  anterior  margin  emarginate;  anterior  angles  obtuse  but 
marked;  basal  angles  rectangular;  base  truncate  on  each  side, 
roundly  produced  backwards  in  middle;  border  narrow,  reflexed; 
median  line  very  lightly  impressed;  a  straight  transverse  line  near 
base,  this  line  strongly  impressed  in  middle;  lateral  basal  impres- 
sions short,  placed  at  each  side  of  rounded  middle  part  of  base. 
Eljrtra  wider  than  prothorax,  convex;  sides  rounded;  shoulders 
rounded;  striae  simple,  only  first  reaching  apex,  first,  second  and 
fifth  reaching  base,  second,  third  and  fourth  extending  past 
posterior  margin  (between  macula  and  suture)  of  ante-apical 
24 
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mftcula,  fifth  and  sixth  not  extending  past  anterior  mai 
ifcfite-apicai  macula,  fifth  reaching  basal  border,  sixth  not  re 
baiie^  seventh  ob^^olete  (only  noticeable  under  a  lens  on  bla< 
of  space  between  sixth  and  eighth);  lateral  stria  deeply  imp 
curving  towards  margin  posteriorly;  inner  interstices  c 
FiuljiDJirginal  interstice  very  convex,  bipunctate  near  base 
U^ginning  of  upical  curve;  lateral  border  extending  on  to 
far  as  fifth  stria.  Anterior  tibise  shortly  oblique  above  a 
ejttenial  side;  a  short  acute  spur  above  obliquity. 

Length  31,  bmadth  1-3  mm. 

//n6, ;  King's  Sound  (Froggatt;  Macleay  Museum). 

Allied  to  T.  nf rwlatuff,  Macl.,  but  larger  and  broader;  t 
tliorax  is  more  trunsverse  and  wider  across  the  base,  less  r 
on  the  side^T  tho  anterior  angles  more  strongly  marked;  th 
humeral  maeuin  of  the  elytra  is  elongate;  there  are  six  (n 
striae  on  eat^h  elytron,  the  first,  second  and  fifth  striae  reach 
hnsB.  The  wh(i]i^  of  the  dark  part  of  the  elytra,  excepti 
»ide«,  in  sti'ongly  Htriat«;  the  third  and  fourth  striae  do  no 
quite  to  the  base,  but  there  is  not  the  wide  hevigate  basa 
that  is  m  notict^able  in  7\  striolatus. 

Tachys  froggatti,  n.sp. 

Hobufit**  o\'alT  convex.  Head  wide,  lightly  bi-impresse 
ilioritx  trans* v-t»fHe^  wider  across  base  than  apex;  elytra  ov 
inner  ^ith^  strongly  impressed,  lateral  stria  and  m 
channel  iitrongly  impressed,  interstice  between  them  < 
Blackj  iieatl  anti  prothorax  with  a  greenish  tinge;  each 
with  a  testiicpous  macula  about  posterior  third;  under 
piteous,  legis  (excepting  coxae)  testaceous,  antennae  in 
towards  apex. 

Head,  prutliiniix  and  legs  in  every  way  resembling  thas 
liitjffYi^(ioide$^  SL  Elytra  similar  to  those  of  7\  buprestic 
fdmpe^j  &id«a  and  apex;  stria?  hardly  so  deep,  first  entire, 
nn<)  thinl  reaching  almost  to  base,  4-6  rising  at  a  consi 
diMt-anoi^  from  Imse  on  one  level. 

I^^iigth  2'2-2^Qf  breadth  1-1  15  mm. 

//ah. :  Kings  Sound  (Froggatt;  Macleay  Museum). 
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Differs  from  T.  buprestioides  by  its  smaller  size,  by  the  absence 
of  the  post-humeral  macula3  of  the  elytra,  and  by  the  fifth  stria 
not  reaching  the  base.  It  is  closely  allied  to  T,  hipustulatuSy 
MacL,  from  which  it  differs  by  having  six  (not  five)  striae  on  each 
elytron  and  the  striae  reaching  nearer  the  base — especially  the 
three  inner  ones. 

Tachys  striolatus,  Macleay. 

T.  (Bembidiutn)  atriofnttut,  MacL,  has  been  redescribed  and 
placed  in  Tacht/s  by  the  Kev.  Thos.  Blackburn.* 

Habits : — Riparian,  running  beside  the  margins  of  streams,  or 
on  sandy  margins  of  pools,  during  summer  months. 

Hab. :  Queensland — Gayndah  (Masters);  N.S.  Wales — Narran- 
dera  and  Mulwala  (Sloane);  Victoria — near  Bright  (Blackburn). 

Tachys  bipustulatus,  Macleay. 

T.  (Benibiclium)  bipustulatus ^  MacL,  agrees  in  all  points  of 
structural  detail  and  in  striation  of  elytra  with  T.  striolatus^ 
MacL 

Habits: — Riparian;  two  specimens  occurred  to  me  on  the 
muddy  edge  of  pools  in  Houlaghan's  Creek  near  Junee. 

tiah. :  Queensland — Gayndah  (Masters);  N.S.  Wales — Forest 
R^efs  (Lea),  Junee  District  (Sloane). 

Tacuys  curticollis,  n.sp. 

Oval,  convex.  Prothorax  transverse,  evidently  a  little  wider 
across  Imse  than  apex,  posterior  angles  rectangular  and  acute; 
elytra  la^vigate  on  disc,  bistriate  on  each  side  of  suture,  lightly 
bipunctate  near  second  stria.  Black,  or  piceous  black ;  each 
elytron  with  a  dull  reddish  spot  near  shoulder  and  another  at 
beginning  of  apical  declivity;  legs  pale  testaceous. 


•  VuU  P.LS.N.S.W.  1891  v.  (2),  p.  78.),  and  Trans.  Roy.  Soc.  S.  Auafc. 
ISW,  xviii.  p.  139. 
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Heiid  smooth  ;  frontal  impressions  long,  straight,  div 
i«ifk  wards,  fi^xtpncling  for  ward  to  labrum;  eyes  prominent 
spherical  Prothorax  la-^igate,  convex,  short,  transverse, 
jii»t  behind  ant^nur  itmrginal  puncture;  basal  part  define 
transverse  irDpresaion;  sides  lightly  rounded  anteriorly, 
naiTOwed  to  bo-se,  meeting  base  at  right  angles;  base  s 
lightly  forward  on  ♦.-^ach  side  to  posterior  angles;  lateral 
reflexed,  becoming  wider  towards  base;  median  line  obso 
flattened  depreH!^»?d  space  nrar  each  basal  angle;  a  light  trai 
linear  impression  {hnrdly  punctulate)  connecting  the  latera 
depreseioQs.  Elytra  much  wider  than  prothorax,  oval,  tr 
at  base  (shoulders  rounded),  convex,  declivous  to  base; 
aimple^  firat  entire^  second  as  strongly  impressed  as  fin 
reacliing  base  or  apical  declivity,  a  deep  lat-eral  stria  1 
mnrginal  channel  on  each  elytron.  Anterior  tibiae  oblique 
ti}.K?x  on  external  tiide,  a  spiiiiform  spur  above  obliquity. 

Length  %  breadth  1  i!nm. 

Bab, :  N.S.  Wales— Tweed  River  (I.ea;  March,  1892), 
niundra  District  {Sloane), 

At  a  casual  glance  this  species  might  be  taken  for  a  sma 
of  T,  hiitriatuAi  Mael.^  but  it  differs  decidedly  from  that 
by  having  a  second  stria  outside  the  sutural  one  extendinj 
the  anterit>r  diseoidal  puncture  to  the  apical  declivity  a 
the  shape  of  the  prothorax,  which  is  much  wider  at  th 
and  has  the  basal  angles  rectangular,  the  sides  not  ha 
prominent  angular  prt*jection  above  the  base  as  in  T,  bm 
It  m  somewhat  like  7\  orensensis*  Blkb.,  from  which  it 
by  having  a  puBt-humeral  reddish  spot  on  each  elytron; 
fcirm  of  the  frontal  impressions  which  are  further  from  th 
narrow,  and  extend  obliquely  forward  till  they  reach  the  a 
margin  of  the  clypena;  by  the  sides  of  the  prothorax  beii 
rounded  on  the  sides  and  wider  at  the  base. 


*  111  T.  Gt^enstn^ix^  Blkb.,  tbf*  head  and  prothorax  are  similar  in 
&e.|  (o  lbo«e  of  T.  at^ttQlatttt,  Mac  I. 
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Tachys  iaspideus,  n.s 


Elongate-oval ;  prothorax  transverse  (not  short) ;  elytra 
IjBvigate,  each  elytron  unistriate  near  suture  and  with  recurved 
stria  of  apex  distinct.  Shining,  polished,  reddish  or  reddish 
brown;  elytra  lighter  coloured  than  prothorax  near  base,  abnost 
black  across  middle  and  near  apex,  a  large  yellowish-red  spot 
behind  posterior  discoidal  puncture  on  each  elytron. 

Head  smooth,  convex,  lightly  bi-impressed  between  eyes;  the 
impressions  short,  not  extending  to  clypeus;  eyes  large,  convex. 
Prothorax  small,  transverse,  a  little  wider  than  head,  widest  a 
little  before  middle,  lightly  narrowed  to  base,  convex,  leevigate, 
not  decUvous  to  middle  of  base,  not  transversely  impressed  across 
base;  sides  lightly  rounded,  gently  narrowed  (not  sinuate)  to 
posterior  angles;  apex  and  base  truncate;  posterior  angles  obtuse, 
not  prominent;  border  narrowly  reflexed;  median  line  wanting;  a 
lightly  marked  wide  oblique  impression  at  each  basal  angle. 
Elytra  much  wider  than  prothorax,  suboval,  convex,  a  little 
depressed  on  disc;  base  subtruncate;  humeral  angles  rounded; 
*pex  narrowly  rounded;  one  simple  stria  on  each  side  of  suture; 
one  deep  lateral  stria  besides  the  marginal  channel  on  each  elytron; 
lateral  interstice  convex  and  depressed  posteriorly;  lateral  margin 
interrupted  just  behind  8houldei*s  causing  the  margin  of  the 
humeral  angles  to  project  slightly;  two  punctures  placed  longitu- 
dinaUy  on  di.sc  of  each  elytron. 

Length  28,  breadth  1-3  mm. 

Hah, :  N.S.W.— Inverell,  Tamworth  (Lea). 

This  species  exactly  resembles  T.  spenceri,  SI.,  in  shape  and 
appearance;  the  marked  features  distinguishing  it  from  that 
species  are  (a)  the  absence  of  any  projection  at  the  basal  angles 
of  the  prothorax,  and  (6)  the  elytra  having  only  one  stria  on  each 
side  of  the  suture,  not  two  as  in  T.  spericeri.  The  penultimate 
joint  of  the  maxillary  palpi  is  large  and  pyriform,  the  apical  joint 
a  mere  short  spike.  The  general  colour  is  like  that  of  polished 
yellowish-brown  jasper. 
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Tachys  spenceri,  Sloane. 

HabSt^  '■ — Found  under  stones  besides  edge  of  water  (Spen 
Hah.:  Central  Australia— Larapintine  Region  (Spencer);  1 
Australia— King's  Sound  (Froggatt). 

Tachys  bistriatus,  Macleay. 

T.  (Bemhulium)  bistriatus,  Mad.  (=  Bembidium  conve: 
MacL),  lias  a  short  recurved  striole  on  the  middle  of  the  ap< 
each  elytron;  the  posterior  angles  of  the  prothorax  form  a  s 
triangular  prominence  on  the  sides  a  little  before  the  base  i 
I  have  carefully  compared  the  types  of  Bembidium  bistria 
MacL,  and  B.  convexum,  MacL,  with  one  another  and  find  1 
one  species. 

Hah.:  Queensland— Gayndah  (Masters);  N.S.  Wales— T 
and  Clarent'e  Rivers  (Lea). 

Tachys  yarrensis,  Blackburn. 

Habits  :— Found  under  logs  and  debris  in  very  damp  situat 
Hah.  :    Victoria —Upper  Yarra  (French);   N.  S.  Wales— 
wala  and  Urana  (Sloane),  Tamworth  (Lea). 

Tachys  monochrous,  Schaum. 

No  fjoubt  remains  in  my  mind,  after  comparing  specimei 
BemliviiHm  piinctipenne,  MacL,  with  the  description  of  To 
mmim^hroat^i  Schaum,  but  that  the  species  are  synonymous. 

Habits  : — Found  under  logs  in  very  damp  situations. 

mh.:    Victoria— Lilydale   (Sloane);    N.   S.   Wales— Wii 

and  Tamwoi'th  (Lea),  Ourimbah  (Fletcher)  ;  Queensland — G 

dah  (Maskers). 

Tachys  seticollis,  n.sp. 

Oval,  i*f>lmsfc.  Prothorax  lightly  transverse,  strongly  nam 
to  base,  Imstal  angles  rectangular,  margin  plurisetose  near  ant 
ajlglefi;  <^lytra  widely  ovate;  tive  rows  of  punctures  and  a 
iimr]ginal  ^tria  on  each  elytron;  recurved  striole  of  apex  dist 
imther  short;   two  fine  setigerous  discoidal  punctures   on   t 
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interstice.  Clear  ferruginous  red,  subtestaceous  above  apical 
declivity  of  elytra;  legs  testaceous;  antennse  ferruginous,  basal 
joint  testaceous. 

Head  convex;  front  widely  but  rather  deeply  bi-impressed; 
eyes  large,  convex.  Antennie  short,  stout,  filiform  (reaching  back 
a  little  behind  base  of  prothorax).  Prothorax  broader  than  long, 
widest  a  little  before  anterior  third,  evidently  narrower  across 
base  than  apex;  disc  lightly  convex,  rather  depressed  in  middle, 
lightly  declivous  to  basal  area;  sides  strongly  rounded  anteriorly, 
shortly,  strongly  and  roundly  narrowed  to  anterior  angles,  strongly 
sinuate  posteriorly,  meeting  base  at  right  angles;  anterior  margin 
truncate;  anterior  angles  not  marked;  base  widely  truncate  in 
middle,  oblique  on  each  side;  basal  angles  prominent,  acute;  basal 
area  depressed,  well  marked,  extending  to  lateral  border  at  each 
bide,  defined  anteriorly  by  a  strongly  marked  transverse  punctate 
impression;  lateral  border  very  narrow  on  rounded  part  of  sides, 
thick  and  strongly  reflexed  near  basal  angles;  median  line  very 
lightly  impressed  on  disc;  four  or  five  setigerous  marginal 
punctures  between  anterior  third  and  anterior  angles.  Elytra 
widely  ovate;  base  roundly  truncate;  humeral  angles  not  marked; 
sides  rounded;  tirst  stria  entire,  punctate  for  more  than  half  its 
length,  simple  posteriorly;  striae  2-5  consisting  of  rows  of  closely 
set  strong  punctures  extending  from  base  to  lighter-coloured 
leevigate  apical  part  of  elytra ;  submarginal  stria  punctate ; 
lateral  interstice  not  convex;  marginal  channel  closely  punctate; 
the  punctures  from  shoulder  to  apical  curve  each  bearing  a  long 
seta. 

Length  2*25,  breadth  1  mm. 

Hah, :  North  West  Australia —  King's  Sound  (Froggatt ; 
Macleay  Museum). 

AUied  to  T.  monochrous^  Schaum,  but  differing  by  its  shorter, 
wider,  and  rather  less  convex  form;  the  prothorax  wider,  more 
strongly  narrowed  to  base,  disc  flatter  and  less  strongly  declivous 
to  base,  margin  plurisetose  behind  anterior  angles;  elytra  shorter, 
wider,  less  convex,  five-  (not  six-)  striate. 
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Tachys  flindbrsi,  Blackburu- 

T,  JUndersi,  Blkb.  =  Tachys  {Bembidium)  ntbif^unJus,  T 
I  have  no  doubt  about  the  correctness  of  this  sj^iot 
Macleay's  name  was  used  in  the  genus  Tachys  as  long  ago  as 
therefore  the  later  name  must  be  adopted.* 

Habits  : — Found  under  logs  and  stones  in  very  damp  situa 
Hob, :   Queensland — Gayndah    (Masters);   K.S.  Wales- 
worth   (Lea\  Sydney  and  Wagga  Wagga  (Sloane);    Victc 
Upper   Ovens   River   (Blackburn),    Lilydale   (Sloane) ;    Ci 
Australia  (Spencer);   West  Australia — Darling  Ranges  (Lei 

Tachys  habitans,  n.sp. 

Oval,  convex.  Prothorax  convex,  subcorciate :  el3'tra 
convex,  six  rows  of  punctures  on  basal  part;  apex  Isi^vigat* 
marginal  stria  indicated,  punctate;  lateral  interstice  very  na 
not  convex;  recurved  stride  of  apex  well  marked.  Black,  abi 
legs  piceous,  mandibles  piceous  brown. 

Head  convex,  smooth;  fr6nt  widely  bi-impresaed  antei 
Prothorax  small,  laevigate,  widest  rather  l^efore  middle 
narrower  across  posterior  angles  than  across  apex;  sides  ati^ 
rounded  on  anterior  two- thirds,  shortly  sinuate  before  posi 
angles;  anterior  margin  truncate;  anterior  angles  not  ma 
posterior  angles  prominent,  acute;  base  lightly  oblique  on 
side  behind  posterior  angles;  lateral  border  narrow,  reaching 
of  head;  median  line  obsolete;  a  lightly  marked  impunctate  in 
sion  across  base  near  margin;  lateral  basal  ftive^w  round, 
placed  near  margin  at  basal  angles.  Elytra  much  ivider 
prothorax;  six  rows  of  punctures  and  a  submarginai  titria  or 
elytron;  first  stria  entire,  finely  and  closely  punctate  on 
simple  posteriorly,  others  (consisting  of  rows  of  punctures 
reaching  base,  fifth  and  sixth  short  (sixth  soTaetimejs  cons: 
of  only  two  punctures);  third  interstice  with  two  fine  aetig 


•  Vide  P.L.S.N.S.W.  1894,  ix.  (2)  p.  90,  for  a  note  by  Ihe  Eev. 
Blackburn  on  this  subject. 
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punctures,  the  anterior  hardly  noticeable  among  basal  punctura- 
tion,  the  posterior  on  laevigate  portion  of  elytra  a  little  before 
apical  declivity ;  external  margin  of  apical  striole  carinate ; 
marginal  channel  finely  punctate;  border  passing  round  humeral 
angle  on  to  base  as  far  as  fourth  stria. 

Length  2,  breadth  08 mm. 

Hab, :  West  Australia — Darling  Ranges,  Bridgetown,  Pinjarrah 

(Lea). 

Allied  to  T,  semistriatus,  Blkb.,  but  differing  in  colour;  its  more 
elongate  shape;  the  pro  thorax  with  posterior  angles  more  promi- 
nent and  explanate;  the  elytra  proportionately  narrower,  less 
strongly  punctate,  with  fewer  punctures  in  the  rows,  especially 
the  fifth  and  sixth. 

Tachys  ovatus,  Macl. 

T.  (Rembidium)  ovatuSy  MaxA.,  =  Bembidium  bifoveatum,  Macl.; 
I  have  seen  the  types  and  find  these  two  species  synonymous.  It 
has  a  distinct  recurved  striole  at  apex  of  each  elytron.  Though 
usually  of  a  pale  testaceous  colour,  a  specimen  that  is  subpiceous 
has  been  sent  to  me  by  Mr.  A.  M.  Lea,  as  coming  from  the 
Tweed  River. 

Habits  :  —Under  stones  in  very  damp  situations. 

i/ab. :  Queensland — Gayndah  (Masters);  N.S.  Wales — Tweed 
River,  Clarence  River,  Inverell,  Tamworth  and  Sydney  (Lea). 

Tachys  australicus,  n.sp. 

Robust,  very  convex.  Prothorax  convex,  transverse,  rounded 
on  sides,  a  little  wider  across  base  than  apex;  elytra  very  convex, 
lightly  striate  near  suture,  sides  smooth.  Head  and  prothorax 
red  or  testaceous  red,  eyes  black,  elytra  piceous  or  piceous  black. 

Head  smooth,  convex ;  front  with  two  rather  wide  nearly 
parallel  impressions ;  space  between  these  impressions  convex. 
Prothorax  smooth,  transverse,  convex;  sides  strongly  rounded 
without  any  sinuosity  before  posterior  angles,  oblique  to  base  on 
each  side  behind  posterior  angles ;  basal  area  short,  convex, 
defined  by  a  strong  transverse  impression;  posterior  angles  not 
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prominent,  their  summit  acute;  lateral  basal  foveae  ol 
Kl}'tra  wider  than  prothorax,  oval,  very  convex,  decliv 
peduncle,  truricate  on  base;  shoulders  rounded,  not  marke< 
or  at  moat  three,  lightly  impressed  stries  near  the  sutui 
entire,  lightly  punctulate  on  disc,  others  only  marked  on  di 
reaching  has^e),  lightly  punctulate;  space  between  stri 
murgin  smcK/th  and  without  discoidal  punctures;  recurve< 
of  rtpex  obsolete;  marginal  channel  not  deep  along  sides 
strong  punctures  near  margin  behind  each  shoulder,  at 
strong  submarginal  foveiform  impressions  on  apical  third. 

Ijeugth  J  7,  breadth  0'75  mm. 

Hah. :  N.8,  Wales— Tweed  River,  Windsor  (Lea). 

The  affinity  of  this  little  species  is  to  T.  mitcheUiy  SI 
whicli  it  differs  by  its  smaller  size;  dark  coloured  elytra;  ! 
and  less  oblique  frontal  impressions;  elytra  with  only  two  o 
fitriit*  next  the  suture  marked,  the  remaining  part  smoot 
stri  lie  are  linear  and  hardly  punctulate,  not  rows  of  puncti 

in  T,  mii<ih:fli)t  &c. 

Tacuys  leai,  n.sp. 

Elangateoval ;  prothorax  convex,  transverse,  subc 
narrijwpr  Ixitween  posterior  angles  than  at  apex;  elytra  dep 
tnnjt^at^  at  \mse,  finely  punctate-striate.  Black,  shinin; 
and  under  surface  piceous  brown;  antennee  piceous  brown  i 
inhi ideate  tci wards  apex. 

lli^iul  convex,  smooth;  front  and  vertex  minutely  pun< 
hxmi  bi-impressed;  the  impressions  long,  straight,  deep, 
clivr^rging  bn^kward,  extending  forward  to  base  of  labrum 
Ijetwuen  fi^ontAl  impressions  convex ;  clypeal  suture  ol 
elyi>eufi  declivous  to  labrum;  eyes  convex,  not  very  proi 
Prothorax  a  little  wider  than  head,  transverse,  widest  j 
liefore  the  middle,  lightly  narrowed  to  base,  convex,  1« 
ittiterior  margin  truncate;  base  truncate  across  peduncle, 
oblifjue  on  each  side  behind  posterior  angles;  sides  uii< 
nmiitled  ou  auterior  three-fourths,  shortly  sinuate  before  p( 
angles;  iheae  acute,  prominent,  placed  a  little  before  the 
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base;  a  'well  marked  transverse  impression  extending  across  base 
just  behind  posterior  angles  and  defining  the  basal  part;  median 
line  very  lightly  impressed.  Elytra  wider  than  prothorax 
(1*5  X  1  mm.),  depressed  on  disc;  sides  lightly  rounded;  base 
truncate,  hardly  emarginate;  shoulders  rather  prominent,  rounded; 
five  finely  punctulate  lightly  impressed  strice  on  each  elytron 
(exclusive  of  marginal  channel),  first  entire,  flexuous  (approaching 
suture)  near  base,  second  almost  equally  impressed  as  first  on  disc, 
obsolete  towards  base  and  apex,  third  and  fourth  much  more 
lightly  impressed,  not  extending  towards  base  beyond  anterior 
dlscoidal  puncture,  fifth  strongly  impressed  on  anterior  fourth 
near  each  shoulder,  obsolete  for  remainder  of  its  course;  scutellar 
striole  wanting ;  interstices  flat,  fourth  with  two  discoidal 
punctures,  the  anterior  at  about  one-fourth  the  length  of  elytra 
from  base,  the  other  a  little  behind  middle  on  course  of  third 
stria;  third  interstice  very  finely  punctulate  on  apical  declivity; 
marginal  channel  deeply  impressed  along  sides,  three  or  four 
rather  strong  punctures  behind  the  shoulders;  apical  declivity 
with  two  oblique  impressions  on  each  side,  the  external  strongly 
impressed  near  the  margin  (extending  round  the  apex  to  join  the 
sutural  stria),  the  inner  short,  placed  closed  to  the  external  one. 

Length  2*4,  breadth  1  mm. 

Hah. :  N.S.  Wales— Tam worth  (Lea). 

Sent  to  me  by  Mr.  A.  M.  Lea,  to  whose  generosity  I  am 
indebted  for  a  specimen,  and  to  whom  I  dedicate  it. 

In  all  details  of  structure  this  species  resembles  T,  murrum- 
huiyennSy  SI.,  from  which  it  differs  by  its  larger  size,  wider  and 
more  convex  shape,  impunctate  prothorax,  black  colour,  &c. 
These  two  species  form  a  well  marked  group  among  the  Australian 
Bembidiides,  and  it  is  evident  they  can  only  provisionally  be  con- 
sidered congeneric  with  such  species  as  Tachys  monochrous, 
Schaum,  T,  fliiiderai,  Blkb.,  ifec. 

Tachys  murrumbidgbnsis,  Sloane. 
Hah.  :  N.S.  Wales — Narrandera  (Sloane),  Tamworth  (Lea\ 
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Tachys  CAPTU8,  Blackburn. 

Habits  : — Found  under  sticks  and  stones  in  damp  situi 
Hob. :  South  Australia — Port  Lincoln,  Adelaide  (Blac 

N.S.  Wales — Mulwala,  Urana,  Narrandera  and  Junee  ( 

Windsor  and  Tamworth  (Lea). 

Tachys  uniformib,  Blkb. 

Hob. :  South  Australia — Adelaide  and  Port  Lincoln 
burn);  West  Australia — Beverley  (Lea;. 

Tachys  atriceps,  Macleay. 

Habits : — Found  under  logs  in  damp  places  near  water 

Ilab. :  Queensland — Gayndah  (Masters);   N.S.  Wales- 

thool,  Narrandera  and  Mulwala  (Sloane);  King's  Sound  (Fi 

Tachys  lindi,  Blackburn. 

Among  the  Bembidiides  from  King's  Sound,  in  the 
Museum,  the  commonest  species  is  one  that  I  take  to  be 
Blkb.  (var.)     It  differs  from  a  type  specimen  of  T,  lindi 
from  Mr.  Blackburn  by  being  smaller  (length  2*5  mm.)  a 
lighter  build.     T.  lindi  seems  to  be  a  variable  species  in  i 
colour  marks;  its  constant  characters  appear  to  be  (a)  a 
less  testaceous  macula  behind  the  shoulder  and  another 
the  apex  of  each  elytron,  (b)  the  anterior  discoidal  pun 
the  elytra  placed  about  the  middle  of  their  length  on  the  c 
the  third  stria.      Many  of   the   specimens  from   King's 
(evidently  immature)  have  the  elytra  almost  wholly  te 
with  variously  placed  cloudy  dark  marks. 

Hob. :  South  Australia — Port  Lincoln  District  (Blac 
N.S.  Wales — Windsor  (Lea);  West  Australia — Swan  Ri 
Beverley  (Lea);  Variety?     King's  Sound  (Froggatt). 

Tachys  transversicollis,  Mjicleay. 

The  colour  varies  from  pale  testaceous  (immature  speci; 
testaceous  with  the  disc  of  the  elytra  inf uscate,  or  even  tl 


BY  THOMAS   G.    SLOANE.  373 

of  the  elytra  infuscate;  the  head  is  blackish  in  mature  specimens; 
the  elytra  are  usually  iridescent;  the  discoidal  puncture  on  each 
elytron  is  situated  along  the  fifth  stria,  considerably  before  the 
middle, — this  is  a  constant  character  and  valuable  as  an  aid  in 
the  recognition  of  this  species;  the  striae  of  the  elytra  are  faint 
and  become  obsolescent  after  the  third. 

Habits: — Found  under  sticks  or  stones  near  water  in  very 
damp  situations. 

Uab. :  Queensland — Gayndah  (Masters),  Brisbane  (Coates) ; 
N.  S.  Wales — Clarence  River  (Lea),  Junee,  Carrathool,  Urana, 
and  Molwala  (Sloane). 

Tachys  macleayi,  n.sp. 

Oval,  subdepressed,  laevigate.  Head  large,  wide  between  eyes, 
prothorax  subcordate  ;  posterior  angles  strongly  marked,  acute ; 
base  (behind  posterior  angles)  narrower  than  apex:  elytra  smooth, 
widely  and  lightly  convex;  two  discoidal  punctures  on  each 
el}!!^)!!.  Head  piceous,  prothorax  obscure  testaceous;  elytra  black 
with  a  large  quadrate  spot  at  shoulder,  and  a  smaller  round  spot 
above  apical  decli^•ity  on  each  elytron  pale  testaceous;  legs  pale 
t«8taceou3;  antennae  pale  testaceous  with  joints  3-6  infuscate. 

Head  lightly  and  widely  bi-impressed  between  eyes.  Antennae 
filiform,  long,  slender.  Prothorax  lightly  transverse,  widest  at 
anterior  marginal  puncture,  angustate  posteriorly;  sides  strongly 
rounded  anteriorly,  decidedly  sinuate  before  posterior  angles ; 
anterior  angles  rounded;  posterior  angles  triangular,  prominent, 
•cute;  basal  angles  rounded;  lateral  border  narrowly  reflexed, 
reaching  to  sides  of  head;  median  line  distinct;  a  well  marked 
impunctate  transverse  line  defining  basal  part  of  prothorax  and 
reaching  sides  behind  posterior  angles.  Elytra  much  broader 
than  prothorax,  wide  between  shoulders;  base  lightly  rounded  and 
margined  on  each  side  of  peduncle;  humeral  angles  obtuse;  sides 
rounded,  narrowed  rather  obliquely  to  apex;  each  elytron  obtusely 
rounded  at  apex;  three  faint  substriate  impressions  at  apex  of 
each  elytron ;   anterior  discoidal  puncture  just  behind   humeral 
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macula,  posterior  puncture  in  middle  of  subapical  macula 
finely  reflexed,  extending  from  peduncle  to  apex;  three 
setigerous  punctures  near  margin  behind  shoulders,  thn 
form  submarginal  impressions  towards  apex  of  each  elytr 

Length  3,  breadth  1*25  mm. 

Hob. :  King's  Sound  (Froggatt;  Macleay  Museum). 

I  know  no  Bembidiid  closely  allied  to  T.  macleayi  ;  its  a 
probably  with  Bembidium  bipartitum,  Macl.,a  species  I  ha 
critically  examined.  The  legs  and  antennae  are  long,  the  i 
reaching  back  as  far  as  the  posterior  maculae  of  the  ely 
elytra  are  smooth  without  a  submarginal  stria  on  sides, 
marginal  channel  is  not  impressed. 

Pyrrotachys,  n.gen. 

Form  parallel,  depressed. 

Head  setigero-punctate,  strongly  constricted  behind 
frontal  impressions  arcuate,  extending  backwards 
eyes. 

Mandibles  long,  prominent,  decussating. 

Palpi  with  penultimate  joint  Isevigate,  swollen;  termin 

elongate,  cylindrical. 
Antennoi  long,  light,  compressed,  not  narrowed  to  apex;  t 

joint  long,  oval. 

Prothorax  setigero-punctate. 

Elytra  setigero-punctate,  substriate,  without  striole  on 
submarginal  stria  on  sides;  margin  not  interrupted 
orly  by  an  internal  plica. 

Anterior  tibice  elongate ;  external  side  hardly  oblique 
apex;  a  short  acute  spur  a  little  above  apex  extern 

Apparently  this  genus  represents  a  distinct  group  amc 
Subulipalpi  The  absence  of  the  slightest  interruption 
margin  of  the  elytra  towards  the  apex  or  of  any  sign  of 
on  the  inner  side  of  the  elytra  near  the  margin  seems  an  im] 
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character.  Dr.  G.  H.  Horn,  in  his  definition  of  the  Bembidiini, 
makes  "  the  margin  interrupted  posteriorly  and  with  a  distinct 
internal  plica  "*  an  important  feature  of  the  tribe. 

Pyrrotachys  constrictipes,  n.8p. 

Elongate,  parallel,  depressed.  Mandibles  long,  decussating; 
labnim  deeply  emarginate;  antennae  with  all  the  joints  pubescent; 
prothorax  transverse,  narrowed  to  base;  elytra  pubescent,  finely 
striate.  Ferruginous;  head  reddish,  eyes  and  adjacent  parts 
black;  elytra  more  obscurely  coloured  than  prothorax,  fuscous 
ilong  suture  and  towards  apex;  legs  testaceous;  under  parts  of 
head  and  prothorax  reddish,  of  body  fuscous;  antennae  testaceous 
at  base,  infuscate  towards  apex. 

Head  strongly  bi-impressed;  vertex  convex,  finely  punctulate; 
impressions  curved,  diverging  anteriorly  and  posteriorly,  extend- 
ing to  sides  of  head  behind  eyes ;  front  depressed  between 
impressions;  spaces  between  impressions  and  eyes  convex,  pro- 
jecting sharply  at  base  beyond  sides  of  head;  eyes  prominent. 
Labrum  large,  deeply  emarginate,  a  transverse  linear  impression 
a  little  before  base.  Prothorax  depressed,  transverse,  widest  at 
anterior  marginal  puncture,  lightly  narrowed  to  base,  evidently 
wider  at  apex  than  base ;  sides  very  lightly  rounded,  shortly 
sinuate  l>efore  posterior  angles;  anterior  margin  truncate;  anterior 
angles  obtuse;  base  truncate,  a  little  oblique  on  each  side  behind 
posterior  angles ;  these  prominent,  obtusely  dentiform ;  a  short 
depredse*!  space  along  base,  the  impression  defining  this  space 
curved  forward  in  middle;  median  line  well  marked,  not  reaching 
either  margin.  Elytra  narrow,  a  little  wider  than  prothorax 
(1*7  X  1  mm.),  depressed,  parallel  on  sides,  truncate  at  base,  widely 
and  evenly  rounded  (without  sinuosities)  at  apex;  whole  upper 
surface  covered  with  a  short  pubescence;  striae  very  fine,  not 
perceptil>le  after  the  fourth;  marginal  channel  hardly  impressed 
alon*;  sides,  marked  and  punctate  near  shoulders;  interstices  flat; 
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three  discoidal  punctures  on  each  elytron  placed  as  in  Tachi 
SI. 

Length  2-25-3,  breadth  0*75-1  mm. 

MaL  :  N.S.  Wales— Tamworth  (Lea). 

The  description  is  founded  on  a  specimen  of  the  larges 
Mr.  Lea  regards  the  smaller  specimens  as  representing  a  di 
species  from  the  larger  ones,  but  I  have  been  unable  to 
liitn  in  this;  though,  as  the  collector  of  a  large  number  of 
mens  tiud  a  careful  observer,  his  opinion  in  this  matter  i 
outweigh  mine. 

Appendix, 

Spoeirnens  of  a  new  species  of  Tachys  were  received  fro 
A.  M.  Lea  after  the  completion  of  my  notes  on  the  genu 
too  lute  to  enable  it  to  be  put  into  its  proper  place  accordi 
the  table  ot  species^given  on  p.  356;  however  its  affinities  v 
fuuiid  indicated  in  the  note  following  the  description  below 


Tachys  olliffi,  n.sp. 

Robust,  oval,  convex;  prothorax  rather  short,  8ubcordat< 
discoidiil  punctate  striae,  a  finely  punctate  submarginal  stri 
A  well  rjiarked  apical  striole  on  each  elytron.  Black;  legs,, 
side  of  mandibles  and  basal  joint  of  antennse  testaceous;  an 
nnd  palpi  fuscous. 

Heaii  lievigate,  convex;  front  lightly  bi-impressed.  An1 
short,  wiout.  Prothorax  lievigate,  transverse,  subcordate; 
rounded,  narrowed  to  base,  shortly  subsinuate  before  basal  a 
anterior  ruigles  rounded,  not  marked;  posterior  angles  subn 
gular,  sligiitly  obtuse  at  summit;  lateral  border  reflexed;  1 
basal  impressions  wide,  deep,  short,  extending  to  margin  at 
angles;  '\  light  impression  across  base  between  lateral  i 
median  line  obsolete.  Elytra  a  little  wider  than  protl 
convex,  declivous  on  base;  sides  lightly  rounded;  first  stria  e 
punctat^^  anteriorly;  8tri»  2-5  consisting  of  rows  of  punctui 
diac  becijuiing  successively  shorter  (the  punctures  fewer,  ] 
i&nd  more  distant  from  one  another  in  fourth  and  fifth  i 
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KulMnarginal  stria  not  impressed  on  sides,  but  consisting  of  a  row 
of  fine  punctures  near  margin;  marginal  channel  hardly  impressed, 
finely  punctate;  submarginal  interstice  depressed  on  sides;  third 
interstice  with  two  fine  setigerous  punctures. 

Length  22,  breadth  0-85  mm. 

Hab. :  K  S.  Wales— Forest  Reefs. 

Allied  to  T.  Jlindersi,  Blkb.,  from  which  it  differs  by  its  more 
convex  shape,  its  colour;  its  prothorax  with  the  sides  less  strongly 
sinuate  posteriorly,  the  base  narrower,  the  basal  fovese  deeper, 
the  basal  angles  less  prominently  acute,  &c.  The  prothorax 
appears  to  the  eye  of  about  equal  width  at  base  and  apex. 

Named  in  memory  of  Mr.  A.  S.  Olliff,  late  Government  Ento- 
mologiat  for  New  South  Wales. 


Note — With  reference  to  my  paper  "  On  the  Australian 
Clivinides  (Fam.  Carahidce) "  in  the  preceding  Part  of  the  Pro- 
ceedings, attention  is  called  to  the  following  : — 

CORRIGENDA. 

Page  150,  line  14 — for  C.  adelaidm  read  C.  iumidipes. 

Page  171,  line  20—/or  olypeus  read  clypeal. 

Page  ISO— omit  line  2. 

Page  181,  line  5^omit  South  Australia  et  seq. 

Page  182,  line  27 — for  C.  adelaidss  read  C.  tumidipes. 

Page  195,  line  18 — for  C.  adelaidw,  Blkb.,  read  0.  tumidipes,  SI. 

Page  253,  line  7 — for  C.  adelaidm  read  C.  tumidipes. 

Page  253,  line  27— for  on  read  in. 

Page  254,  line  29 — for  C.  adelaidm  read  C.  tumidipes. 

Page  265,  line  31 — for  C.  tenuipes  read  C.  gracilipes. 
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TWO    NEW    SPECIES    OF   PROSTANTHERA    FI 
NEW  SOUTH  WALES. 

By  R,  T.  Baker,  F.L.S.,  Assistant  Curator  Technolc 
Museum,  Sydney. 

(Plates  xxii.-xxiii.) 

Prostanthera  discolor,  sp.nov. 

(Plate  xxii.) 

A  ttdl  slender  shrub,  6  to  9  feet  high,  branches  terete,  l 
U'ta  only  slightly  angular;  branches,  branchlets,  and  caly: 
hctaryi  branchlets  slender  and  often  nodding. 

Lea%  ea  quite  glabrous,  lanceolate  or  oblong-lanc«olate,  i 
narrowing  into  a  petiole  2  to  3  lines  long,  |  to  over  an  inc 
and  1  h  to  rarely  3  or  4  lines  broad,  flat,  entire,  light  undei 
dark   coloured  above,  the  midrib  very  prominent  on  the 
dde,  particularly  towards  the  petiole,  but  impressed  above. 

Flowers  small  in  terminal  compact  heads  or  racemes 
leaves  i*educed  in  size  and  very  deciduous.  Pedicels  short, 
half  the  length  of  the  calyx.  Calyx  striate,  very  hoary 
c^iit  particularly  towards  the  base,  the  lips  "blue,"  H  line 
botli  lips  entire,  the  upper  one  slightly  longer  than  the  low 
not  so  Ijroad.  Corolla  about  twice  as  long  as  the  calyx,  mi 
pubescent,  the  lower  lip  exceeding  the  others.  Stame 
fjxserted.  Anthers  mostly  without  any  appendage  to  t] 
nec^tive,  in  fact,  only  rarely  present,  quite  glabrous. 

Hah,—  At  the  foot  of  Cox*s  Gap  Road,  Murrumbo,  Go 
River,  KS.W.  (R.T.B.) 

As  the  anther  appendages  are  only  rarely  met  with  in  this 
it   might   perhaps   be   placed   in   the   Section  K 1  a  n  d  e 
Bentbam's  Table  of  the  species  of  this  genus,  but  the  coi 
not  sioiilar  in  shape  to  that  described  under  this  group, 
this  latter  feature  is  such  a  well  marked  characteristic 
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preferred  to  refer  the  species  under  consideration  to  the  Section 
Euprostanthera.  I  am  influenced  in  such  a  decision  by  its 
mode  of  inflorescence  as  well  as  by  the  fact  that  one  or  two 
species  with  only  rudimentary  appendages  are  already  included  in 
this  Section. 

In  the  species  of  Section  Klanderia  of  Frostanthera  the 
corolla  tube  is  so  very  distinctive,  being  "  narrow  at  the  base, 
usually  incurved  and  dilated  upwards,  the  upper  lip  erect,  concave 
or  arched,  the  lower  lip  shorter  or  at  any  rate  not  longer  and  spread- 
ing," whilst  in  this  species  the  corolla  tube  has  the  lower  lip 
longer  than  the  lobes,  is  not  incurved  or  narrow  at  the  base, — 
pointe  that  would  not  justify  its  being  classified  with  this  Section. 

Neither  can  it  be  included  under  any  of  the  species  enumerated 
under  Bentham's  Series  C  o  n  v  e  x  se  and  Subconcavse,  as  all 
those  have  axillary  flowers  and  anthers  with  one  appendage  about 
twice  as  long  as  the  cell. 

Of  the  species  described  under  Euprostanthera  it  most 
resembles  /*.  rotundifolia  and  P,  violacea  in  its  close  terminal 
racemes,  but  diflers  from  them  in  the  form  and  size  of  its  leaves, 
shape  of  corolla,  and,  of  course,  virtual  want  of  anther  appen- 
dages. 

It  also  diflers  from  P.  incana^  P.  hirhila,  and  P.  deiUiculata  in 
its  leaves  being  perfectly  flat,  also  in  inflorescence,  indumentum, 
and  absence  of  anther  appendages;  and  for  the  same  reason  it  is 
excluded  from  P.  rugosa,  P,  mari/olia,  P,  rhomhea^  P,  spinosa, 
P.  cuneaia^  P.  liiiearisy  P.  phylicifolia,  P,  decusacUa^  and  P, 
empetrifolia^ 

Its  greatest  aflinity  is  perhaps  with  P.  incisa  and  P.  Sieberiy 
bat  it«  leaves  are  so  distinctly  or  uniformly  entire  that  I  prefer  to 
regard  it  as  a  connecting  link  between  those  two  species  and  P, 
roiundi  folia.  From  the  description  of  P,  inciaa  one  might  be  led  to 
think  it  was  that  species,  but  when  specimens  of  each  are 
placed  side  by  side  the  differences  are  very  marked. 

From  the  above  considerations  I  conclude  that  in  botanical 
sequence  it  should  come  after  either  P,  inciaa  or  P,  Sieberiy  and 
be  followed  by  P.  rotundifolia. 
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Prostanthera  stricta,  8p.nov. 
(Plate  XXIII.) 

A  denfjely  bushy  shrub,  drying  black,  with  hirsute, 
branches  iind  branchlets. 

Leaves  petiolate,  lanceolate,  sometimes  broadly  so,  de< 
obtuse,  entire^  the  margins  recurved,  scabrous-hispid  above,  1 
rugoae,  dark  coloured  on  the  upper  surface,  whitish  unde 
4-9  lines  long,  2-3  or  even  4  lines  broad,  the  midrib  and 
veiuu  prominent  underneath  and  impressed  above,  givi 
§ui^ace  a  bullate  appearance. 

Flowers  opposite,  in  pairs  in  terminal  compact  cyli 
spikes  or  racemes,  occasionally  leafy  at  the  base.  Pedicels  s 
above  1  linc^  long.  Bracts  linear-subulate,  almost  as  long 
enlyx.  Calyx  1 J  to  2  lines  long,  strongly  ribbed  towards  tl 
hirsute,  glabrous  inside  except  towards  the  mouth,  whe: 
hoary  pul>escent,  lips  of  about  equal  length  and  orbiculai 
surrounding  the  fruit.  Corolla  not  twice  the  length  of  th< 
glabrous,  tlie  lower  lip  longer  than  the  other  lobes.  Anthe 
one  ap|K^nr];tge  exceeding  the  cell,  the  other  adnate  and  sh 

//fi/^^Mt,  Vincent,  near  Ilford,  Mudgee  Road,  N.S.W. 

TliB  compact  tenninal  spikes  or  racemes  give  the  ] 
distinctive  appearance,  and  by  this  mode  of  infloreso 
naturally  falls  into  Bentham's  Series  Racemosje. 

Its  nearest  ally  in  that  Series  is  perhaps  P.  dentictilai 
Bpecins  resembling  it  somewhat  in  its  leaves  but  not  in  inflon 
indu  men  turn,  disposition  of  leaves,  or  anther  appendages. 

Its  [Raves  l)ear  a  strong  likeness  also  to  those  of  P.  rugi 
P  mfirijhlinj  but  the  attachment  is  quite  different,  and  it 
lUao  fi'om  t  Kese  two  species  in  its  terminal  inflorescence. 
ftlso  a  niMch  more  rigid  shrub  than  P,  marifolia.  The  a 
inent  of  it^^  loaves  would  incline  one  from  a  casual  exam 
to  Jewi^'iiiite  it  P.  dectissata, — a  Victorian  species  foi 
tim  rocky  summits  of  the  McAlister  Range  and  Mt.]i 
with  ietivo^  narrower  and  smaller  and  not  rugose,  and  ^ 
iilflore?4C«'nce|  which  is  axillary,  and  a  transverse  downy 
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line  inside  at  the  base  of  the  upper  lip  of  the  calyx, — characters 
absent  in  my  species. 

Following  the  classification  of  Bentham,  I  have  placed  this 
species  in  the  Series  Racemosse  from  its  terminal  spikes; 
and  in  botanical  sequence  after  P.  denticulata,  having  greatest 
affinity  with  that  species,  whilst  resembling  and  possessing  also 
some  of  the  characters  of  P.  rugosa  and  P,  marifolia. 


EXPLANATION  OF  PLATES. 
Plate  XXII. 
Pro^anthera  discolor. 

Fig.  l.^Twig  showing  inflorescence. 

Fig.  2.-1 

p.    ,  ^>  Individ aal  flowers  (enlarged). 

Rg.  5—  j-Stamens,  back  and  front  views  (enlarged). 

Fig.6-J 

Fig.  7— Pistil  and  ovary. 

Plate  xxiii» 

ProstarUhera  stricta, 

Rg.  1— Twig  with  inflorescence. 

Fig.  2— iDdividoal  flower  (enlarged). 

Fig.  S— Calyx  showing  bracts  (enlarged). 

Fig.  4— J 

Fiff  5~  (  ^^<^°^^i^  "^^h  appendages  (enlarged). 

Fig.  6— Calyx  with  seeds  (enlarged). 
Fig.  7-S6ed  (enlarged). 


ErCAl.YPTS    AND   LORANTHS   IN   THE   RELATIONS 
OF  HOST  AND  PARASITE  :  AND  AS  FOOD  PLANTS. 

By  J.  J.  Fletcher. 

The  object  of  this  paper  was  to  introduce  a  discussion  of  the 
question  whether,  as  has  been  stated,  certain  Loranths  may  be 
^^  to  mimick  Eucalypts. 
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NOTES    AND    EXHIBITS. 

Mr,    RainljHjw   exhibited    a   spray   of   Silver   wattle 
desdhata )  with  hymenopterous  galls  simulating  the  appei 
LBpidopteroua     larvae.       The   specimen    was    procured 
AtBeck,  M.L.A.,  at  Bundarra,  N.S.W. 

Mr.  Baker  exhibited  specimens  of  the  plants  referred 
paper. 

Mr.  Froggatt  exhibited  a  collection  of  Australian 
comprising  representatives  of  thirty  genera  and  ninetj 
ami  including  a  number  of  rare  species  described  by  Mr. 
in  some  of  his  recent  papers  on  this  family.  Among  t 
jifieeies  of  note  were  Ceronem^i  banksias  found  upon 
itrrtatft^  Aspidiottcs  pallens  on  Macrozamia^  Mytilaspis  j 
UjMjn  Acacia  pendula,  Eriococcus  spinigei*  and  Cienochii 
hfti  upon  Extcalypitbs ;  also  the  well  known  St.  Jc 
(Aapitiiotu^  pernicioavs)  upon  an  apple  bought  in  a  Syd 
shop. 
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WEDNESDAY,  SEPTEMBER  30th,  1896. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  at  the 
Linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday  even- 
ing, September  30th,  1896. 


The  President,  Mr.  Henry  Deane,  M.A.,  F.L.S.,  in  the  Chair. 


Mr.  Gilbert  Turner,  The  Ridges,  Mackay,  Q.,  was  elected  a 
Member  of  the  Society. 

DONATIONS. 

Melbourne  University — Calendar,  1897.     From  the  University, 

Pamphlet  entitled  "Interzooecial  Communications  in  Flustridee." 
By  A.  W.  Waters,  P.R.M.S.,  F.L.S.     From  the  Author, 

Pharmaceutical  Journal  of  Australasia.  Vol.  ix.  No.  8  (Aug., 
1896).    From,  the  Editor. 

Australasian  Journal  of  Pharmacy.  Vol.  xi.  No.  129  (Sept., 
1896).     From  the  Editor, 

Zoological  and  Acclimatisation  Society  of  Victoria — Twenty- 
fifth  and  Thirty-first  Annual  Reports  (1888  and  1894).  From 
the  Society, 

Museum  of  Comparative  Zoology  at  Harvard  College,  Cam- 
bridge, Mass.— Bulletin.  Vol.  xxix.  Nos.  5-6  (July,  1896).  From 
the  Director, 
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T^T****'  SucietTf  London — Joamal — Botany — Vol. 
211  (SepL,  1805);  VoL  xxxi.  Xos.  212-217  (Nov.,  1895^ 
1896) :  JoftmaJ— Zoology— Vol.  xxv.  Nos.  161  162  (July, 
—W&K  1^96/ ;  General  Index  to  Volumes  i.-xx.  (1838-00)  : 
cetaiing^  Session  189*4-95  :  List,  1895-96.      From  the  Society 


Society  of  London — Transactions.  Second  Ser 
2ootogy.  VoL  \±  Parts  4-5  (Feb. -June,  1896) :  Second  Ser 
Botany.  VoL  iv.  Part«  3-4  (Dec.,  1895— March,  1896):  T 
P*m   2-3   (Oct,   1895— May,   1896).      From   C.    ffedley. 


RoyAl    Society,    London — Proceedings. 
(June,  189^),      Frmn  the  Society. 


VoV    Hx.    No. 


Royal  Irish  Academy — Proceedings.  Third  Series.  Vc 
No.  6  (May,  1896) :  Transactions.  Vol.  xxx.  Parts  xm 
(March- April,  1896) ;  List  of  Members,  1896.     Froni  tfui  Ac(u 

Nerleriand.sche  Entomologische  Vereeniging — TijJschrift 
Eotomologie.  xxxix.  DeeL  Afl.  1-2  (June,  1896).  Frot 
Society/. 

Soci^*tc^  d' Horticulture  du  Doubs,  Besan^on — Bulletin. 

Uluatr^,     No.  7  (July,  1896).     Frotn  iJie  Socubj. 

Perak  GDverament  Gazette — Vol.  ix.  Nos,  18-19  (July-. 
lS9<i).      Frmn  the  Government  Secretary, 

Department  of  Mines  and  Water  Supply,  Victoria — Aj 
B^port,  1895.     From  the  Secretary , 

Field  Columbian  Museum,  Chicago — Antbroix>logical  S 
VoL  i.  No.  1  (Dec,  1895).     From  tlt^s  Director. 

Chicago  Academy  of  Sciences — Bulletin.  VoL  ii.  N 
(1895):  Thirty-eighth  Annual  Report  (1895).     From  f  he  A  cat 

American  Philosophical  Society— Proceed  iugn*  VuL  x 
ITofi.  148*149  (July-Dec,  1895).     From  the  Society. 
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American  Museum  of  Natural  History,  N.  York — Bulletin. 
Vol.  vii.  (1895):  Vol.  viii.  (1896).  Sigs.  10-12  (pp.  145-192— 
Aag.).     From  the  Museum. 

New  York  Academy  of  Sciences — Annals.  Vol.  viii.  Nos.  6-12 
(Soy.,  1895) :  Memoir  i.  Part  1  (1895).     Fro7n  the  Academy. 

Academy  of  Natural  Sciences  of  Philadelphia — Proceedings, 
1895.     Part  iii.  (Oct.-Dec.)     From  tJie  Academy. 

Califumia  Academy  of  Sciences — Proceedings.  Second  Series. 
Vol.  V.  Part  i.  (1895).     From  the  Academy. 

U.S.  National  Museum —Annual  Report,  1893:  Proceedings. 
Vol  xvii  (1894) :  Bulletin.  No.  48  (1895).     From  the  Director. 

Naturforschende  Gesellschaft  zu  Freiburg,  i.  B. — Berichte.  ix. 
Band.  1-3  Hefte  (June,  1894— Nov.,  1895).     From  the  Society. 

Gesellschaft  fiir  Erdkunde  zu  Berlin — Verhandlungen.  Bd. 
xxil  (1895),  Nos.  8-10.     From  the  Society. 

Colonial  Museum  and  Geological  Survey  of  New  Zealand — 
Sixteenth,  Seventeenth,  Nineteenth,  and  Twenty-fifth  Annual 
Reports  on  the  Colonial  Museum  and  Laboratory  (1882-91) : 
Reports  of  Geological  Explorations  during  1881,  1882,  and  1883- 
H :  Broun's  Manual  of  the  New  Zealand  Coleoptera.  Parts  iii. 
and  iv.  (1886).      From  Professor  T.  J.  Parker,  D.Sc,  F.R.S. 

Royal  Geographical  Society  of  Australasia,  Queensland  Branch 
—Proceedings  and  Transactions.  11th  Session  (1895-96).  Vol. 
XL     From  the  Society. 

Geological  Society  of  London— Quarterly  Journal.  Vol.  liL 
Part  3  (No.  207;  Aug.,  1896).     From  the  Society. 

Soci^t^  N^rlandaise  de  Zoologie — Compte-Rendu  des  Stances 
dn  Troisi^me  Congr^  International  (Sept.,  1895).  From  the 
Society. 

Bureau  of  Agriculture,  Perth,  W.  A.  — »Tournal.  Vol.  iii.  Nos. 
21-22  (Aug.-Sept.,  1896).     From  the  Bureau. 
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Hooker's  Icones  Plantanim.  Fourth  Series,  Vol  v.  Pi 
(July,  1896).     From  tJie  Bentham  Trustees. 

Verein  fiir  Erdkunde  zu  Leipzig — Mitteilungen,  1895  :  "W 
schaftliehe  Veroffentlichungen.      iii.  Bd.  1  Heft  {1896), 
the  Society. 

Xoittirwissenschaftlicher  Verein  des  Reg.-Bez.,  Frankfurt 
— Helias.  xiii.  Jahrg.  Nos.  7-12  (Oct.,  1895— April,  1 
Bocietatum  Litterse.  1895.  Jahrg.  ix.  Nos.  1CH2  (Oct.^J 
1896,  Jahrg.  x.  Nos.  1-6  (Jan.- June).     Froni  the  Soidet^^ 

I>epftrtment  of  Agriculture,  Sydney — Agricultural  Ga 
Vi)U  vii.  Part  8  (August,  1896).  From  the  Hon.  th^.  Minisi 
Mhtm  and  Agriculture. 

Pamphlet   entitled    "The   Submarine   Leakage    of    Ar 
Waters/'     By  R.  L.  Jack,  F.G.S.,  F.R.G.S.  (July,  1896). 
thf^  Author, 

American   Naturalist.     Vol.   xxx.    No.    356    (August, 
Frm^i  (hff  Editors. 

US.  Department  of  Agriculture — Division  of  Entomol 
Bulletin.  No.  31  (1893) :  Division  of  Ornithology  and  jMamn 
^Bulletin.  Nos.  5  and  7  (1895).  From  tfie  ^ecreiar^  of 
cuflttre. 

Zoological  Society  of  London — Proceedings »  1896,  P 
(Aug.)     From  the  Society. 

Geolugical  Survey  of  India  —  Records.  Vol.  xxix.  I 
(189C),     From  t/ie  Director. 

Indian  Museum,  Calcutta — Natural  History  Notes.  Sei 
Kd.  10  (Sept.,  1894).     From  tlie  Museum. 

>joolo;^8cher  Anzeiger.  xix.  Band.  Nos.  509-510  (Aug,, 
From  the  Editor. 

Archiv  far  Naturgeschichte.  Ixii  Jahrg.  (1896),  i-  B 
Hct't^     From  the  Editor, 


DONATIONS.  387 

L'Acad^mie  Imp^riale  des  Sciences  de  St.  P^terebourg — 
Annoaire  du  Musee  Zoologique.  1896.  Nos.  1-2.  From  the 
Academy. 

Royal  Microscopical  Society — Journal,  1896.  Part  4  (August). 
From  the  Society, 

Soci^te  HoUandaise  des  Sciences  k  Harlem — Archives  N^rlan- 
daiaes.     T.  xxx.  2™«  Liv.  (1896).     From  the  Society. 

Soci^te  Royale  Linn^enne  de  Bruxelles — Bulletin.  21"*  Ann^e. 
Na  9  (Aug.,  1896).     Frmn  the  Society. 

Royal  Society  of  South  Australia— Transactions.  Vol.  xx. 
Part  L  (Sept.,  1896).     From  the  Society, 
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A  MONOGKAPH  OF  THE  AUSTRALIAN  MAHSI 
BRANCHIL 

By  J.  Douglas  Ogilby. 

In  the  present  paper  I  have  endeavoured  to  reduce  to 
appea,ran€e  tjf  order  the  history  of  the  Australasian  Lamprey 
such  meagre  and  for  the  most  part  inaccurate  litaratu 
appertains  thereto.  It  is  undeniable  that  some  such  wod 
liecotne  nficessary  owing  to  the  diversity  of  the  views  held  \ 
various  wi-it'Crs  who  have  approached  the  subject,  and  whic] 
minated  in  the  recognition  by  Sir  William  Macleay  of  four  g 
and  SIX  species,  two  of  the  former  and  an  equal  numl>er  c 
Itttt+^r  having'  been  founded  on  ammoccetal  or  immature  iiidivi 
tlii>k  list  I  have  found  it  necessary  to  reduce  to  three  genera 
of  which  is  represented  by  a  single  species. 

Tlie  first  author  to  whom  the  honour  of  reeording  the  exii 
of  a  hypercjiutian  Marsipobranchiate  in  the  aouthern  hemid 
is  due  ia  Sir  John  Richardson,  who,  under  the  nan 
Pelromif;:oH  mordax,  described  and  figured  a  species  ir 
Ichthyology  of  the  Erebus  and  Terror;  six  years  later  Dr. 
Edward  Gray  published  a  "Synopsis  of  the  Petromyzonid* 
tbe  Proceei lings  of  the  Zoological  Society  of  London,  in  ^ 
Richardson's  species  is  made  the  type  of  a  new  genus  Mon 
while  far  a  closely  allied  form  from  the  rivers  of  Chile  a  s 
genus,  Carayola,  is  proposed.  Besides  these  the  same  pape 
tAins  descrijstions  and  figures  of  two  other  auatrogaain  p 
namely,  Gevfrui,  founded  on  a  specimen  pickerl  up  on  the 
in  Hobaon's  Bay  {see  p.  425)  by  Mr.  R.  A.  Pain,  and  by  hu 
warded  to  the  British  Museum;  and  Velasia^  tbe  type  of  ^ 
was  a  Chilian  j^pecimen  in  the  collection  of  the  same  intititi 

In  a  series  of   three  papers  (1857-1863)  Philippi  gave 
particulars   as   to    the   Chilian    Lampreys,  and    described 
new   species   as    Petromyzon   anwandteri   and    acntidBns  ^ 
paptfrs  appeared  in  Wiegmann's  Archiv. 
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In  the  Annals  of  the  Museum  of  Buenos  Aires  for  1868 
Burmeiater  described  a  very  curious  form  under  the  name  of 
Pffrnmyzan  macrostomtis,  and  as  this  Lamprey  has  no  place  in 
the  Australasian  fauna  it  may  be  dismissed  here  with  the  remark 
that  it  forms  the  type  of  a  genus  Exomegas,  Gill  {see  p,  425),  and 
is  very  rare,  only  two  examples  being  known  to  science,  the  first 
having  been  picked  up  in  the  streets  of  Buenos  Aires,  and  the 
second  collected  in  the  Bay  of  Monte  Video. 

Two  years  subsequently  to  the  publication  of  Burmeister's 
paper  the  eighth  volume  of  Dr.  Giinther^s  Catalogue  of  Fishes 
appeared,  and  his  treatment  of  the  conclusions  of  previous  authors 
is,  to  say  the  least  of  it,  revolutionary;  as  a  commencement 
Mordacia  mtyrdax,  Gray,  from  Tasmania,  Caragola  lapicida,  Gray, 
Petr&myzon  antoandleri,  Philippi,  and  P.  aciUidens,  Philippi,  all 
three  from  Chile,  are  associated  under  the  common  name 
Mordacia  inardcuc,  though  the  author  had  at  his  disposal  only  Dr. 
Gra/s  two  original  specimens,  one  of  which  was  in  a  notoriously 
bad  condition ;  even  the  selection  of  the  generic  name  was 
unfortunate,  Caragola  having  a  slight  precedence  over  Mm^daday 
and  though,  for  reasons  hereafter  stated,  I  have  adopted  the 
name  Mordacia^  it  is  not  to  be  expected  that  all  other  authors 
will  be  equally  complaisant,*  and  we  shall,  therefore,  be  cumber- 
ing our  pages  with  a  dual  synonymy,  one  school  of  writers  adhering 
to  Mordacia  while  the  other  as  strenuously  upholds  the  claims  of 
Caragola]  all  which  confusion  would  have  been  avoided  by  the 
initial  attention  to  the  strict  rules  of  nomenclature.  Continuing, 
Ih.  Giinther  united  Gray^s  Geotria  and  Velasia,  a  conclusion 
which  is  not  borne  out  by  a  more  careful  examination  of  the  two 
forms,  and   announced   the   occurrence   of    the  latter   in   New 

*  Gigenmann  &  EigenmaDn  in  **  A  Catalogue  of  the  Fresh-water  Fishes 
of  South  America"  (Proc.  U.S.  Nat.  Mus.  xiv.  1891,  p.  24)  call  the  Chilian 
tpecies  Caragola  mordaXy  thus  possibly  further  confusing  the  synonymy  as 
it  ii  rery  unlikely  that  the  Australian  and  Chilian  forms  are  identical,  and 
in  riew  of  my  own  discoveries  in  regard  to  the  marked  differences  between 
Vtlana  and  Geotria  it  is  at  least  possible  that  both  Caragola  and  Mordacia 
may  be  valid. 
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Zealand  waters,  determining  the  species  found  tben 
chile  nms^  in  which  identification  aliio  I  am  not  prepare 
hijii;  he  aLso  record s^  under  the  ^ame  name  a  Lan 
**Swau  River,"  but  whether  this^  in  the  well  known  ri 
Australia  or  some  other  does  not  appear  {sec  p.  41! 
following  year  the  same  author  descriljed  a  new  specie 
from  Tasmania  as  G.  allportif  a  pixtceeding  whi 
unneceeeaiy* 

With  thiB  deacription  the  history  of  tlie  Austral  ad  a 
as  species,  so  far  a^  exotic  writers  are  concerned,  eeaw 
exception  of  two  noticei  by  Dr.  KJnn singer  of  the  oc 
Af or  (facia  mordax  in  the  estuary  of  tlie  Murray  in  1 
Gtfttria  ausiratis  as  far  west  as  KitijL;  George's  ^nund  i 

With  the  cessation  of  outside  interest  in  our  La 
the  conclusion  of  the  British  Museum  CatalogTjej  At 
and  Rioat  gratifying  activity  ^.>ii  the  subject  of  tmr  iial 
be  manife8t4?d  by  Australian  writers,  and  among  t 
Ljimpreya  came  in  for  their  full  ^hare  of  attention. 

Tlic  year  lS7i2  is  memorable  for  the  pn:»duction  of 
taut  essays,  one  of  these  being  '^  The  Fishes  of  New  Z 
Capt,  Hutton,  to  w^Iiich  was  appended  a  ^hort  ace* 
edible  .spficies  from  the  p-^n  of  Dr.  Hector;  the  ot 
many  respects  the  more  important  of  the  two,  was  cok 
Count  Cast^eliiaii  to  the  Proceedings  of  the  Zoo) 
Acclimatisation  Society  of  Viett>ria  under  the  title  of 
hution  to  the  Ichthyology  of  Aui^tralia/'  Both  tlit 
and  indeetl  all  subsequent  Australasian  writers,  ; 
Oiiiither's  synonymy  without  comment  or  protest. 

Tn  the  fij^st  essay  alluded  to  only  Qiinther's  Geoti'] 
is  mentioned,  his  dt^scription  Ijeing  copied  direct  fixim  tl 
w^ork,  wath  the  addition  of  certain  rivera  specially  ref 
being  frequented  liythat  species.  And,  as  It  must  be 
or  later,  I  may  as  w^ell  take  this  opportunity  of  en  ten 

*  O,  fjiijttmfi>i  ivas  added  to  the  New  ZetLuid  fauiia  in  the  f 
Uy  Cnpt.  Button, 
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protest  against  the  practice  which  is  so  prevalent  among  writers 
on  our  fishes  of  copjdng  the  descriptions  and  remarks  from  the 
British  Museum  Catalogue  without  any  attempt  being  made  to 
test  their  accuracy,  and  by  so  doing  perpetuating  error,  creating 
confusion,  and  indefinitely  postponing  the  dawn  of  that  accurate 
knowledge  of  our  native  fauna  which  every  admirer  of  the 
manellous  products  of  our  country  must  ardently  desire. 

Very  different,  however,  is  Count  Castelnau's  contribution;  ih 
it  we  find  fey  far  the  best  account  of  two  of  our  species  as  yet 
published,  and  though  in  the  case  of  one  of  them  the  author  had 
evidently  determined  the  species  wrongly,  this  does  not  detract 
from  the  value  of  his  remarks,  while  the  very  accuracy  of  his 
description  has  enabled  me  to  correct  his  error  without  difficulty, 
a  thing  which  would  have  been  impossible  had  he  also  been  con- 
tent to  be  a  mere  copyist.  Following  his  usual  practice  he  has, 
however,  given  generic  and  specific  names  to  two  individuals,  one 
of  which  was  an  ammocoete  while  the  other  had  only  just  passed 
through  it«  metamorphosis  and  assumed  the  habits  and  in  part 
the  dentition  of  the  adult.  Coimt  Castelnau's  long  experience 
bboold  have  taught  him  to  avoid  this  pitfall.  His  paper,  there- 
fore, increased  the  number  of  Australasian  species  to  six,  distri- 
buted among  four  genera,  and  at  this  they  have  been  left  up  to 
the  present  time  by  all  writers,  even  Sir  William  Macleay 
republishing  without  comment  the  descriptions  of  these  nominal 
species  in  his  Catalogue  of  Australian  Fishes,  where,  at  least,  we 
might  have  expected  that  some  effort  would  have  been  made  to 
correct  the  errors  of  his  predecessors. 

I  append  here  in  parallel  columns  the  names  of  the  species  as 
given  by  Macleay  and  those  which  I  recognise  as  valid  in  the 
following  paper : — 

Mordacia  mordax  Mordacia  mordax. 

Neomordacia  hawUtii^ 

Geotria  chilensis  V  Velasia  stenostomics. 

Varra  singularis         ] 

G^Mtrin  attstrcdis         \ 

Geotria  allporli  )<'<"'"''«  ««*"•««*• 
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Xn  connection  witli  the  reinstatement  of  Gray's  VtHm 
to  call  the  attention  of  tli<jise  who  may  ha\  e  the  oppn 
examining  this  gentiti  and  G&Jtria  during  the  aminoci 
and  immediately  after  the  metamorphosis  has  ttiken  [>h 
significance  of  the  dental  furrows  in  the  latt<^r  gentjii; 
examination  of  the  a<lnlt  it  appears  to  me  that  the  ev< 
the  lamiujE  in  /jVofrm  will  prove  to  lie  materially  diffei 
that  which  hitldw  good  for  Veinsia. 

Finally,  it  is  hoped  that  the  present  paper  will  tK*  o] 
some  light  on  the  affinities  of  the^  various  fonnA,  but  ^ 
»ome  of  our  southern  natural Ut«  to  spare  time  for  tht 
these  inte reciting  animals,  of  whose  life  history  tnuch  sti 
t-o  l^e  leaint. 

Class  MAKSTPOBRANCHIL 

The  Myzons. 

Skeleton  niembrano-cartilaginoos;  skull  imperfectly  < 
not  separate  from  the  vertebt^al  column,  wdtieh  eotiftistft 
notochord  enveloped  in  a  fihrous  sheath;  neural  ear tilagi 
small;  hjemal  sheath  present  in  the  caudal  reginti  oiUy 
jaw,  riUs,  limhs,  shoulder-girdle,  and  pelvic  eleiniuitu 
Gills  &ix  111'  more  on  e^ich  iside,  represented  [jy  ^3C<»d 
destitute  of  brauehiai  arches.  Mouth  suctorial  and  si 
more  or  less  circular,  with  or  without  lips.  Nueial  after t 
Eyes  present  or  ai^sent  Vertical  fins  present,  u?<ually  c 
around  the  tail^  supported  hy  feehle  ray,s  which  f 
articulatei^l  or  branched;  no  paired  tins.  £^kiji  nakec 
without  arteiial  bulb.  Air- vessel  abeent.  Aliment 
Ktnught,  little  dilated,  without  pylone  appendages,  pa 
spleen.     Generative  openings  peritoneaL 

Etymology  ; — ^upo-tVto*',  a  pK>uch;  /3/Miyj^iii,  gills;  i 
to  the  .sai>like  formation  of  tlie^e  org*uis. 

Distribution:^  Seas  and  rivers  of  the  tempefra^ 
of  both  hemispheres^  no  species  having  as  y@t  be^D  < 
either  in  hi^h  p^ihir  latitudes  or  within  the  tnjpit'iB, 

Ueoiogically  the  Cycloa tomes  dfttelmck  to  the  Low^er  [ 
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Up  to  the  present  time  but  little  has  been  definitely  proven  with 
regard  to  the  degree  of  relationship  which  exists  between  the 
MarBipobranchiates  on  the  one  hand  and  the  more  recently  and 
highly  developed  Teleostomes  on  the  other,  but  the  preponderance 
of  evidence  tends  to  show,  that  the  former  are  the  survivors  of  a 
very  primitive  type  of  the  Chorda tes,  the  oldest  living  represen- 
tatives of  which  are  to  be  found  among  the  Heptatrematidae, 

The  Marsipobrayvchii  are  divisible  into  two  Orders,  which  may 
be  briefly  characterised  as  follows  : — 

Nasal  duct  tube-like,  penetrating  the  palate;   mouth  without 
lips;  eyes  wanting;  snout  with  barbels 

Hyperotrbti* 
Naaal  duct  a  blind  sac,  not  penetrating  the  palate;   lips  and 
eyes  present;   no  barbels 

HvPEROARTIlt 

The  first  of  these  Orders  contains  two  Families,  the  Heptatre- 
vuUida  and  the  MyxinidcB,  the  members  of  which  are  variously 
known  as  Hag-Fishes  or  Borers;  they  are  small,  colourless,  more 
or  leas  parasitic,  marine  animals,  living  at  a  moderate  depth,  and 
wholly  carnivorous.  In  places  where  they  are  common  they  do 
no  inconsiderable  damage  to  the  fishermen  by  destroying  the 
hooked  fishes,  into  whose  body  they  burrow  and  upon  whose 
tissues  they  feed  internally.  They  inhabit  nearly  all  the  seas  of 
temperate  regions,  and  three  genera,  PolistotremayX  JIeptatrema,\\ 
and  Myxine  §  have  been  differentiated. 

*  vwtpmOf  paUte;  Tpfjr6f,  perforated. 

t  vwipmOf  palate;  ipriogf  entire. 

:  PolUtotrtma,  Gill,  Proo.  U.S.  Nat.  Mus.  1881,  p.  30.  Type,  Oastro- 
hranckuM  dombey,  Lac^pMe.  iroXvr,  maoy;  2(rr<$r,  vertical;  Tprjfui,  a  per- 
foration; in  allusion  to  the  increased  number  of  external  gill-openings. 

.  Heptatrema,  Dumeril,  ?  Diss.  Poiss.  Gyclost.  Type,  Petromyzon 
firrKaiu$  (Forster),  Bloch  k  Schneider.  ^Yrrd,  seven;  Tprjfia,  a  perforation; 
^BdtUotUma,  Midler,  Abh.  Ak.  Wien,  1834,  p.  79  (1836). 

I  Myxine^  Linnaeas,  Syst  Nat.  i.  1758.  Type,  Myxine  glutinosa^ 
Linneas.  fiv(i^s,  a  slimy  fish,  from  fiv^Qf  slime;  so  named  on  account  of 
the  excessive  amount  of  slime  secreted  by  the  mucous  sacs  of  these  animals, 
which  is  so  great  that  the  exudation  from  a  single  living  example  is 
•officieot  to  gelatinise  a  pailful  of  water. 
26 
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So  far,  however,  no  Hyperotrete  can  be  satisfactorily 
ajij  halving  occun^ed  witliin  our  limits,  but  Ilepiatrema 
1x51  ng  au  inhabiUmt  of  the  New  Zealand  seas,  may  occi 
represeoted  by  an  allit.'d  form  on  our  coast.* 

The  following  Mymii>sis  will  seri'^e  to  show  the  most 
characteristic  of  the  three  genera. 

Eleven  or  moi\?  liranchial  apertures  on  each  side;  the  b« 
tongue  aituattKi  between  the  seventh  and  eighth 
brancbtEc 

POLISTOTRI 

Six  or  seven  branchial  apertures  on  each  side;  the  bag 
tongue  situated  iM-tween  the  anterior  pair  of  brand 

Heptatre 
A  single  branchial  jiperture  on  each  side 

Myxine. 
In  all  probability  each  genus  is  represented  by  a  sin, 
species  only;  sexually  they  are  hermaphrodite,  but  the 
sperm  attain  maturity  in  each  indi^adual  at  a  different  p< 
ripening  of  the  latter  taking  place  earlier  in  life  than 
t.lie  fgrmer. 

OnJer  HYPEROARTII. 

The  Lampreys. 

Bo^ly  anguiUifonri,  imked,  compressed  or  subcylindrica] 
(HmtprR-ssetl  behiml;  laouth  subcircular  or  oval,  suctoi 
pi'ffrtentj  Ufiually  fiing*:*dj  but  without  barbels;  nostril  at  t 
Huifaee  of  the  head,  the  nasal  duct  a  blind  sac,  not  pei 
tlu^  palate,  Ey^^  present,  small.  Branchial  apertures 
pach  i^ide,  situate^J  iH^bind  the  head,  the  inner  branch 
terminating  in  a  cominon  tube.  Teeth  cuticular,  homy, 
mukicuspidj  refill  ug  rjn  soft  papillae,  those  immediately  a 
inuiKHliatt'ly    below    the    opening   of    the   oesophagus 

'   Kiefft  indeed  (Anatr.ilKin  Vertebrata,  p.  779)  gives,  under  tl 
of   IhhIio'itoiHa   iii^htttnti,  the   locality  **  New  Zealand  and 
lUvcriii "  p  \mt  tkuH  U  obviqusly  a  mifetakc  and  refers  to  one  of  the 
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less  specialised.  Dorsal  fin  more  or  less  deeply  divided  by  a 
notch,  the  posterior  portion  usually  continuous  with  the  caudal. 
Intestine  with  a  rudimentary  spiral  valve.  Eggs  small,  fertilised 
after  extrusion.     Sexes  separate. 

Etymology: — v7rcpa>a,  palate;  aprior,  entire  :  in  reference  to 
the  non-j>erforation  of  the  palate  by  the  nasal  duct. 

Distribution  : — Seas  and  rivers  of  the  temperate  zones  of 
both  hemispheres. 

All  the  Lampre3rs  are  subject  to  a  metamorphosis;  during  the 
earUer  stage  of  their  existence,  when  they  are  known  as 
ainmoccetesy  the  eyes  are  in  a  rudimentary  condition  and  they  are 
entirely  without  teeth,  their  food  consisting  solely  of  vegetable 
substances  gathered  from  the  mud  in  which  they  live. 

These  ammocoetes  are  not  unfrequently  found  of  an  equal  or 
even  larger  size  than  individuals  of  the  same  species  in  which  the 
eyes  and  teeth  have  already  undergone  development,  this  being 
due  to  arrested  growth  of  these  organs  on  the  part  of  the 
individual. 

Several  distinct  genera,  such  as  Ammoccetea,  Scolecosonia,  «fec., 
have  been  constituted  for  the  inclusion  of  these  immature  forms. 

The  suctorial  disk  which  is  so  characteristic  of  the  Lampreys  is 
nseful  to  them  in  various  ways;  it  serves  as  an  instrument  by 
means  of  which  they  are  able  to  adhere  to  rocks,  piles,  sunken 
lojfs  and  the  like,  and  so  resist  the  force  of  the  current  and  escape 
the  necessity  for  such  continuous  and  \'iolent  muscular  exertion 
as  would  be  imperative  in  an  animal  possessed  of  such  feeble 
iwimming  powers;  by  it  they  are  able  during  the  spawning 
season  to  remove  stones  and  similar  obstructions  from  that  portion 
of  the  river  bed  which  has  been  selected  as  suitable  to  the  for- 
mation of  the  nesting-place  or  "  re<ld,"  and,  after  the  task  of 
depositing  the  ova  has  been  completed,  to  replace  the  stones,  and 
•0  minimise  the  danger  to  which  the  eggs  would  be  exposed  in 
the  event  of  the  occurrence  of  heavy  floods  during  the  period  of 
incubation;  and  6nally,  by  it  they  are  enabled  to  attach  them- 
»\\en  to  the  sul^stances  which  form  their  food. 
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Up  to  the  year  1894  ichthyologists  were  content  to  i 
the  various  species  of  Lampreys  in  a  single  family,  to  ^ 
name  Petromyzontidce  had  been  given  by  Risso  as  early 
(Eur.  MSrid,  iii.  p,  99),  the  title  being  altered  six  years 
Bonaparte  (Saggio,  dsc,  p,  4^)  to  the  more  correct  orth 
reading  Petromyzonidce.  So  long  ago,  however,  as  1882 
(Proc.  U,S.  NaL  Mus.  v,  p.  524.)  proposed  to  separate  ti 
Mordacia  ( =  Caragola)  from  the  remaining  Hyperoartli 
family  Caragolince.  In  the  volume  of  the  same  perio 
1894  (p,  109)  the  same  author  went  a  step  further  and  i 
Caragolince  to  family  rank  under  the  name  MordacitcUe,  h 
in  the  meanwhile  become  reconciled  to  the  use  of  Mordc 

In  this  later  paper  the  author,  in  support  of  the 
family,  pertinently  remarks  : — "  It  behooves  those  who  m 
to  these  families  to  consider  why  the  character  used  to  dii 
them  should  not  be  of  equal  value  with  the  union  or  sc 
of  the  lower  pharyngeal  bones  and  like  modifications  § 
used." 

As  Dr.  GilFs  contention  appears  to  me  to  be  perfectly 
have  accepted  the  families  as  here  defined  by  him. 

Analysts  of  the  Families  of  the  Hyperoartli, 

Two  distant  lateral  tuberculigerous  laminae  developed 
upper  arch  of  the  annular  cartilage    .. 

MoRDACIIDiE 

A  single  median  tuberculigerous  suproral  lamina  develo 
the  upper  arch  of  the  annular  cartilage 

Pbtromyzoni 

There  is  one  other  character  separating  these  two  families 
the  labial  fringes,  which  taken  in  conjunction  with  the  mor 
dentition  of  the  former,  appears  to  me  worthy  of  spec i a 
all  the  PetromyzonidcB  are  provided  with  a  more  or  1 
spicuous  fringe  of  papillas  around  the  outer  rim  of  the  i 
disk,  which  fringe  is  rudimentary  in  Mordacia.  If  we  k 
these  papillae  as  having  developed  from  the  oral  barliels  of 
ancient  Hyperotreti — and  in  so  doing  I  scarcely  think  tbi 
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assuming  too  much — it  follows  that  both  in  this  character  as  well 
M  in  the  dentition  the  Mordaciids  have  attained  to  a  higher 
<bgree  of  development  than  the  Petromyzonids. 

MORDACIIDiE. 

CaraffolituB,  Gill,  Proc.  U.S.  Nat.  Mus.  v.  1882,  p.  524. 

MardaciicUE,  Gill,  Mem.  Nat.  Acad.  Sc.  vi.  p.  129,  1893  (no 
definition)  and  Proc.  U.S.  Nat.  Mus.  xvii.  1894,  p.  109. 

Two  distant  lateral  tuberculigerous  laminae  developed  from  the 
opper  arch  of  the  annular  cartilage.  Labial  fringe  rudimentary. 
Other  characters  similar  to  those  of  the  Order. 

One  genus  only. 

Distribution : — Seas  of  South-eastern  Australia,  Tasmania, 
wd  Chile;  entering  fresh  waters  for  the  purpose  of  breeding. 

MORDACIA. 

Caragola,  Gray,  Proc  Zool.  Soc.  London,  1851,  p.  239. 
MoTdacia,  Gray,  Lc. 

Body  elongate  and  slender,  subcylindrical  in  front,  the  tail  and 
» part  of  the  body  compressed;  head  small,  oblong,  attenuated,  and 
somewhat  depressed,  with  slightly  pointed  snout;  suctorial  disk 
moderate,  oval,  subinferior,  extending  backwards  to  the  orbital 
region,  with  a  well  developed  simple  external  lip,  between  which 
and  the  rim  of  the  disk  is  inserted  a  regular  series  of  short  papillae; 
rim  of  disk  thin,  forming  a  free,  simple,  cutaneous  flap  behind;  sur- 
^  of  disk  feebly  plicated  on  its  outer,  smooth  on  its  inner  moiety. 
No gular  pouch.*  Branchial  orifices  small  and  subcircular,  with  a 
W  raised  rim  and  a  well  developed  valve  inserted  anteriorly. 
Maxillary  dentition  consisting  of  two  subtriangular  plates,  each  of 
»hich  is  provided  with  three  strong,  sharp,  hooked  cusps,  arranged 
in  the  form  of  a  triangle;  mandibular  plate  low  and  crescentic, 


•  The  Chilian  JMordacia  is  said  by  Philippi  to  be  occasionally  provided 
Hiih  a  gular  sac  ;  this  has  never  been  observed  in  the  Australian  species^ 
md  is  most  unlikely. 
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cuspidatt*;  disk  with  three  Rtrt>ng  unicu»pid  t-eeth  ai 
the  biiBal  pait'  foUow(?d  by  two  or  three  similar  t'^ethj  thft  s 
hinder  portion  with  a  aeries  of  hroad  in*  or  bicuspid  la 
row  of  ssinall  t«eth  inside  the  rim  of  the  disk ;  tongue  ^ 
pairs  uf  narrow  miilticuspid  pi. ties  inserted  on  its  dorsa 
and  a  finely  cuspidate  traoBvei-wa  plate  below.  Donial  fir 
ting  a  short  dipttauce  behind  the  middle  of  the  body,  divi 
two  portion!!*  (in  the  a<iult/  hy  a  biiort  interspace,  the 
small,  the  poaterior  much  larger  And  more  or  leaa  contini 
the  caudal^  which  is  free  or  nearly  so.  Tail  moderate, 
situated  well  lichind  the  midtlle  of  the  second  dor^^al 
conspicuous  series  of  porm  OG  the  bead  or  body. 

Etymology  : — MordaXf  %*oracious. 

Type:^  Afovilacifi^    mordax^    Gray  =  Feirom^zon 
Kichardson. 

D  i  s  t  r  i  b  u  t  i  o  u  : — South -eastern  Australia,  Tasma 
Chile, 

The  absence  of  this  genuH  fn.im  the  New  Zealand  fau 
contrasted  with  iti  South  American  range  is  somewhat 
able. 

AVith  regard  to  the  propriety  of  retaining  the  genei 
Morciaeia  for  these  Lamprejrs  in  place  of  Caragoln,  wl 
by  a  slight  priority  and  by  a  more  accurate  diagnasis 
entitled  to  selection,  I  < cannot  do  iH^tt'Cr  than  to  quote  the 
of  Drs.  Gill  and  Boulewger  as  followsa  :— 

The  former  remarks  [Pr iji\  U.S.  ^^ut.  J/?£.f.  lS94t  p- 
**  In  1882  I  uftpd  in  pi^eference  the  first  name  {Cara^jota) 
a  perfect  indiv^idtial,  I  have  since  h^en  led  to  believe 
precedence  of  one  name  by  f^ueii  a  little  margin  an  Cara 
over  AIurdticii:i  has  no  value^  ainl  that  aptness  of  diagnc 
ever  de.nirablej  is  not  necessary  to  procure  priority,  and 
therefore,  followed  Dr.  Gun t her  in  accepting  the  name  j 
inatea<l  of  Uaraffoia.'^ 

Dr.  Boulenger  writes  (ui  liL) :  *^  I  cannot  agree  with 
the  fact  of  one  name  appearing  before  another  in  the  sa 
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constitutes  priority,  and  it  would  be  a  pity  to  alter  the  well 
known  name  Mordada  to  Carctgola" 

It  is  only  in  deference  to  the  opinions  as  expressed  above,  of 
two  80  eminent  scientists,  that  I  have  decided  to  adhere  to  the 
more  generally  accepted  name  Mordacta;  nevertheless  it  is  due 
to  myself  to  say  that  the  substitution  of  that  name  for  Caragola 
is  distinctly  repugnant  to  me;  so  long  as  the  rule  remains  in  force, 
which  provides  that  the  earliest  name,  all  other  requirements 
Ha^'ing  been  complied  with,  shall  take  precedence,  I  cannot 
coincide  with  the  contention  that  the  accident  of  two  names 
being  published  in  the  same  volume,  or  even,  as  in  this  case,  on 
the  same  page  of  the  same  volume,  can  under  any  circimiatances 
justify  our  rejection  of  the  earlier  in  favour  of  the  later  name; 
by  80  doing  we  are  assisting  to  open  a  rift  which  may  in  course  of 
time  imperil  the  stability  of  the  entire  fabric;  while  the  plea  that 
a  name  should  be  retained  because  it  is  better  known  is  sentimen- 
tal and  unsound,  and  therefore  unworthy  of  consideration. 

As  is  the  case  with  all  the  Lampreys  the  dentary  plates  are 
provided  with  a  homy  covering,  which  may  easily  be  removed  in 
layers,  but  except  for  the  necessary  decrease  in  size  both  of  plate 
*nd  cusps  consequent  on  the  removal  of  each  separate  layer,  no 
alteration  in  their  appearance  is  noticeable,  unless  the  entire 
corneous  lamina  be  lost,  and  the  underlying  papillary  prominence 
be  thus  exposed  to  view. 

(Jray's  description  of  Mordacta  was  based  on  a  specimen  from 
Tasmania,  the  dentition  of  which  was  imperfect  through  the  loss 
of  the  corneous  lamellae  of  many  of  the  plates,  while  his  type  of 
Caragola  was  a  Chilian  example  in  which  the  lamellae  were  intact; 
the  diagnosis  of  Caragola  is  therefore  more  correct;  surely  an 
additional  argument  for  the  retention  of  that  name. 

Some  interesting  remarks  on  the  pineal  eye  in  this  Lamprey, 
from  the  pen  of  Prof.  Baldwin  Spencer,  will  be  found  in  the 
Proceedings  of  the  Royal  Society  of  Victoria,  Vol.  ii.  2nd  Series, 
p.  102,  1890. 
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MORDACIA   MORDAX. 

Petrornyz4>n    montoXf    Richardson,    Toy,   Erebus    & 
Ichth,  p.  62,  pL  ixxviii.  ff.  3-6*   1845. 

Mordacia  mordax^  Gray,  Proc.  Zool.  Soc  London,  185 
pi,  iv.  f,  6tr  «Tw/  Catal.  Chondropt,  p.  144,  pL  i.  f 
Otintlier,  C&taL  Fish.  p.  507,  1870;  Klunzinger, 
Natur.  xxxTiii,  1872,  p.  45,  and  Sitzlx  Ak,  Wi 
i,  1879,  p  429  (1880);  Castehiau,  Proc.  Zool.  .t 
Soc.  Vict  I  1872,  p.  229,  and  Edib.  Fish.  Vict.  p. 
Ma«-^leayj  Proc.  linn.  Soc.  N.  S.  Walea,  \\.  1881, 
Johnatou,  Proc,  Hoy.  Soc.  Tas.  1882,  p.  141  (18.^3  \  t 
p.  39  {1S91);  Stephens,  Proc.  Linn.  Soc, 'J^r,S.  \ 
i.  188C,  p.  506  i  Lucas,  Proc.  Roy.  JSoc.  Vict  (2) 
p.  46. 

Short-headed  Lamprey. 

Disk  oval,  ita  width  when  fully  expanded  somewhat 
it?i  length,  its  poster i'^r  margin  reaching  to  or  nearly  to 
of  the  eyes*  Eyes  conspicuous,  the  nasal  tube  opening  i 
advance  ot  their  anterior  margins.  The  distance  bet^ 
ejttreniity  of  the  snout  and  the  nasal  opeuing  ia  21  to  2 
total  length  and  1|  to  2  in  that  preceding  the  first 
orifice,  which  is  siituat«d  a  little  nearer  to  the  last  orifice 
tlie  tip  of  the  snout;  the  space  between  the  la^itj:  orifii^je 
extremity  of  the  i^nout  is  6^  to  6^  in  the  total  length.  ] 
plates  widely  separated;  each  plate  is  armed  witJi  thre 
ttcutfi  cuspSj  the  tipa  of  which  are  directed  slightly  Us 
they  are  arranged  in  the  form  of  a  triangle,  having  th* 


^  Riuhardaon's  Qgurc  ib  unreliable,  being  taken  from  a  ^i 
which  th^  li^teriil  coiTtcous  lamellse  had  been  lost,  a  sipglc 
prominence  alone  biding  left  to  represent  each  plate^ 

t  Cojiiefl  from  RichaiilBon. 

%  In  Richnrtt elan's  d@BCription  this  measurement  b  erroneous] 
Ibe  apace  in  front  of  t]\e  first  gill-opening. 
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froat^  the  anterior  cusp  being  rather  stronger  than  the  basal  pair; 
nuuKlibalar  plate  with  nine  cusps,  the  last  but  one  (rarely  the  last 
two)  on  each  side  much  enlarged,  the  median  one  generally  so ; 
the  discal  dentition  consists  of  three  strong  teeth  anteriorly,  the 
basal  pair  being  on  a  line  with  the  inner  borders  of  the  maxillary 
platee;  they  are  similar  in  shape  and  arrangement  to  each  triad 
of  maxillary  cusps,  but  diflfer  in  being  entirely  disconnected, 
though  contiguous,  at  their  bases;  behind  these  a  series  of  broad 
sharply-ridged  lamellae  extends  backwards  along  the  sides  of  the 
disk  close  to  the  gular  cavity  and  is  continued  behind  the  mandi- 
bular plate;  each  lamella  is  furnished  with  a  strong  cusp  near  its 
inner  extremity  and  a  smaller  one  at  its  outer,  the  lateral  ones 
having  a  supplementary  cusp  outside,  and  partially  behind  the 
inner  cusp;  between  the  discal  lamellae  and  the  rim  of  the  disk 
there  is  a  row  of  small,  sharp,  hooked  teeth ;  tongue  with  two 
narrow  elongate  plates  arranged  along  each  side  of  its  dorsal 
aspect;  the  anterior  pair  are  almost  parallel,  the  distal  extremity, 
however,  being  curved  outwards  and  backwards,  and  armed  with 
seven  or  eight  fine  subequal  cusps  and  an  enlarged  terminal  cusp, 
while  on  the  linear  portion  seven  cusps  are  present,  the  middle 
ones  being  the  longest  and  the  terminal  one  small;  the  posterior 
and  outer  pair  of  plates  are  inserted  obliquely,  with  the  convergent 
ends  in  front  and  in  contact  with  the  middle  of  the  base  of 
the  inner  plates;  each  is  furnished  with  from  twelve  to  fourteen 
fine  cusps,  which  gradually  decrease  in  size  from  the  front ;  the 
ventral  surface  Ls  armed  at  the  base  with  a  deep,  transverse, 
V-shaped  plate,  the  apex  of  which  is  radical ;  the  outer  border  of 
each  Umb  forms  a  deep  concavity,  which  terminates  in  a  stout, 
hooko  1  cusp,  outside  the  base  of  which  the  plate  is  curved 
inwards  and  backwards,  both  the  recurved  portion  and  the  limb 
itself  being  armed  with  comb-like  cusps,  two  or  three  of  which 
on  either  side  of  the  apex,  are  somewhat  enlarged.  The  vent  is 
situated  beneath  or  a  little  in  advance  of  the  commencement  of  the 
last  third  of  the  second  dorsal  fin ;  the  length  of  the  tail  is  6 1  to 
7 1  in  the  total  length.  The  distance  between  the  origin  of  the 
dorsal  fin  and  the  tip  of  the  tail  is  1  ^  to  1 1  in  its  distance  from 
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obaervationii  made  by  them  in  the  neigh  bourhcmd  of  Pi 
New  Jersey. 

According  to  these*authorities  the  eggs  are  deposited  in 
and  clear  water,  so  that  the  movements  of  the  anim 
readily  be  fallowed;  the  breeding  season  is  in  spring 
Lampreys  I'emain  upon  the  spawning  grounds  for  two 
weeks;  the  nests  are  scattered  thickly  about  the  gravelly 
often  only  a  few  feet  apart.  Each  nest  is  occupied  bj 
malee  and  but  a  single  female,  which  is  conspicuous  on  oa 
its  greater  size.*  When  engaged  in  the  act  of  spawi 
Lampreys  press  together  and  cause  a  flurry  in  the  wate 
moment  when  the  eggs  and  milt  are  in  proeesa  of  t 
Throe  or  more  layers  of  eggs  are  thus  deposited,  e^cb  laj 
covered  by  a  thin  sheet  of  sand  or  graTel,  the  parent! 
returning  to  the  same  nest.  When  all  the  ova  ha 
deposited,  the  nest  is  strengthened  by  a  dome-like 
pebbles  and  stones  which  the  Lampreys  carefully  drag  to 
the  nest  is  thus  marked  out  as  well  as  protected,  and  i^  s 
ma<le  use  of  during  the  ensuing  season. f 

The  suctorial  disk  is  used  to  keep  the  parents  in  positio 
the  period  of  the  emission  of  the  spawn. 

Uses  1 — All  the  Lampreys  are  esteemed  as  food,  and 
no  reason  to  believe  that  the  present  species  differ  in  this 
from  the  others;  in  fact,  Castelnau  distinctly  states  "that 
good  food." 

Distribution  : — South-eastern  Australia  and  Tasi 

Athougfi  long  known  from  the  neighbouiing  colonies 
mania  and  Victoria  no  record  of  the  occurrence  of  a  Lai 
New  South  Wales  waters  had  been  furnished  up  to  18i 
the  late  Prof,  Stephens  exhibited  a  young  example  of  tlii 


•  Other  obsarvera  insist  that  only  one  pair  frequent  each  ne*t. 

+  Seo  Bashford  Dean,  Fishes  Living  and  FossU*  p,  1S3:  consult  i 
Lake  BLUil  Brook  Lampreys  of  New  York,  in  Wild£r^  Qunrter-Ceut 
pp.  421 -4<*,^,  18U3. 
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ftt  the  May  meeting  of  the  local  linnean  Society;  this  specimen, 
which  is  in  the  Macleay  collection  at  the  Sydney  University,  was 
obtained  from  the  Nepean  River,  near  Camden,  but  though  efiorts 
have  since  been  made  to  obtain  other  examples  in  the  same  dis- 
trict they  have  hitherto  resulted  in  failure. 

Additional  and  reliable  evidence  of  its  presence  in  the 
Hawkesbury  watershed  has,  however,  been  afforded  by  Mr.  J.  P. 
Hill,  of  the  University,  who  informs  me  that  a  friend  of  his  is 
acquainted  with  this  Lamprey  and  has  caught  it  in  the  WoUon- 
dilly  by  the  following  ingenious  method  : — a  pickle  bottle  is 
baited  with  a  piece  of  raw  meat  and,  a  string  having  been  tied 
round  its  neck,  is  sunk  in  a  likely  spot;  the  animals  enter  the 
bottle  to  feed,  and  on  perceiving  the  motion  consequent  on  its 
periodical  withdrawal,  attach  themselves  thereto  by  means  of  the 
suctorial  disk,  and  are  found  enclosed  when  the  bottle  is  drawn 
oat  upon  the  bank. 

There  can  be  little  doubt  that  its  presence  has  been  overlooked 
in  the  southern  rivers  of  New  South  Wales,  such  as  the  Towamba, 
Bega,  Clyde,  Shoalhaven,  and  others,  and  that  when  opportunity 
has  been  afforded  for  a  thorough  investigation  of  the  fresh-water 
hjuiA  of  the  colony,  this  and  many  other  species  which  are  now 
considered  rare  will  be  found  to  be  comparatively  plentiful. 

The  earliest  published  record  of  the  occurrence  of  this  Lamprey 
on  the  mainland  is  that  of  Dr.  Klunzinger  in  1.872  (Arch./. 
Natur.  p.  4o)y  and  consists  of  the  curt  notice  "  Mordacia  mordax, 
Rich.  Murray  River.  12  Cm."  We  learn  by  a  note  (I.e.  p.  17) 
that  all  the  species  sent  to  Klunzinger  from  the  Murray  River 
were  taken  near  its  mouth,  and  this  therefore  is  the  most  westerly 
point  from  which  I  have  been  able  to  ascertain  its  presence. 

Daring  the  same  year  in  which  Klunzinger's  paper  appeared  Count 
Castelnau  contributed  to  the  Proceedings  of  the  Zoological  and 
Acclimatisation  Society  of  Victoria  a  more  full  and  interesting 
account  of  this  Lamprey  than  any  of  his  predecessors;  his  examples 
were  collected  in  the  lower  portion  of  the  Yarra, where  he  considered 
them  to  be  conmion.  He  remarks  that  '<  their  motions  are  very 
rapid;  they  are  very  voracious  and  pursue  any  object  in  the  water, 
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and   they   adhere   to   it   with  an   extraordinary  and 
tenacitrf." 

From  tlie  aliove  quotation  one  gathers  that  prior  to 
Lanapreye  were  not  only  common  in  the  Yarra,  but  1 
an  e^\y  matter  to  study  their  habits  there;  how  differe 
tVie  present  day  may  l>e  judged  from  the  following  : — ^* 
&eema  aporiwiic  and  very  rare  generally;  we  got  a  U 
dead  during  the  summer  hi»fore  ]a»t  in  the  tidal  Yar 
Mfdf,  in  lit.  Jtthj,  1896). 

In  his  Catalogue  of  Taxman ian  Fisheti  {Proc.  Roy 
1882^  p.  J4J)  Mr,  B.  M.  Johnston  records  thb  Lj 
**  abundant  at  certain  seasons,  clinging  to  the  Bides  < 
dicular  rocks  under  mLill-shoots,  Catai'act  Crorge,  N 
Launoeslon: "  and  again  {p.  02)  speaking  genei'ally  o 
manian  specietj,  ^*  the  trfiinprey,  though  abundant  in  so 
weems  not  Ui  be  in  favour  in  the  market,  as  they  are  r 
there."  Not witl standing  thia  alleged  abundance  I  im^ 
impoaaible  to  f*btfiin  a  single  specimen  from  the  islands 

Total  length  to  450  miUimetera. 

Type  in  tlie  Brttish  Museum, 

In  the  pi-eparation  of  thiji  article  I  have  been  able  U 
seven  s^teciruens  having  a  length  of  from  125  to  418  n 
four  of  tliesie  were  eollected  in  the  lower  Yarrn,  and  wi 
forwartieil  to  me  by  Sir  Frederick  M€Coy  (1)  and  Mr. 
(3)  of  the  Melbourne  University;  two  are  in  tbe  jS^racleai 
frnxa  the  Nefkeati  River  and  Tasmania  resf>ectivcly, 
seventhj  also  from  thti  Yarra^  belongs  to  Mr.  J.  P.  I 
By<lney  University* 

For  the  opportunity  of  seeing  two  ammoetetes  ] 
imieVjted  to  the  kindness  of  the  latter  gentleumnj  to  ^ 
wei*e  given  by  Prof,  Baldwin  Hpencer 

P  ETIi  Q  M  V  zo??  I  DM. 

Peirttrnyzontidtr,  EiasOj  Eur.  M^rid.  lii,  p.  99,  1826. 
FeirQmi/zi}niilff\  Tlonaparte,  Saggio^  ^'c,  p.  41,  1832. 
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A  single  median  tuberculigerous  suproral  lamina  developed 
from  the  upper  arch  of  the  annular  cartilage.  Labial  fringe 
more  or  less  conspicuous.  Other  characters  similar  to  those  of 
the  Order. 

Seven  recent  genera  are  recognised  as  valid. 

Etymology  : — ircVpor,  a  stone ;  fiv(d<oj  to  suck  ;  in  allusion 
to  the  habit  of  clinging  to  stones  and  other  substances  by  means 
of  the  oral  disk. 

Distribution: — Seas  and  fresh  waters  of  the  temperate 
and  subtropical  regions  of  both  hemispheres,  four  genera  belong- 
ing to  the  arctogsean  and  three  to  the  austrogsean  fauna,  two  of 
which  latter  inhabit  Australian  waters. 

Analysis  of  the  Australasian  Genera. 

Body  elongate  and  slender;  head  small;  suctorial  disk  very 
small,  longer  than  broad,  extending  backwards  midway  to 
the  eye;  outer  lip  present,  continuous  behind;  surface  of  disk 
plicated;  no  gular  pouch;  dental  plates  smooth;  discal  teeth 
approximate;  ventribasal  plate  of  tongue  usually  tricuspid; 
origin  of  first  dorsal  on  the  middle  third  of  the  body;  head 
and  trunk  with  conspicuous  series  of  open  pores,  forming  on 
the  latter  a  well-marked  lateral  line  ... 

Velasia,  p.  407. 

Body  rather  short  and  stout;  head  large;  suctorial  disk  very 
large,  broader  than  long,  extending  backwards  more  than 
midway  to  the  eye;  outer  lip  rudimentary;  surface  of  disk 
smooth;  gular  pouch  present;  dental  plates  grooved;  discal 
teeth  widely  separated;  ventribasal  plate  of  tongue  bicuspid; 
origin  of  the  first  dorsal  on  the  last  third  of  the  body;  no 
series  of  pores  on  the  head  or  trunk  ... 

Geotria,  p.  420. 
Velasia. 

Ydasia^  Gray,  Proc.  Zool.  Soc.  London,  1851,  p.  142. 
Geotria,  part,  Giinther,  Catal.  Fish.  viii.  p.  508,  1870. 
/  Xeomordacia,  Castelnau,  Proc.  Zool.  <fe  Acclim.   Soc.  Vict.  i. 
1«72,  p.  232. 
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Body  elongate  and  slender,  strongly  compressed;  head 
oblong,  attenuated  and  depressed,  with  narrow  round 
suctorial  diiik  small,  oval,  subinferior,  extending  backwn 
midway  to  the  orbital  region,  with  a  smooth  free  outer 
the  inner  liorder  of  which  a  regular  series  of  short,  si 
tant  papilli^  is  inserted  anteriorly  and  laterally;  on  the 
disk  is  a  ,4econd  series  of  broad,  profusely  fringed, 
papilltp^  which  is  continued  entirely  round  the  hinder  i 
the  disk  where  it  is  widely  separated  from  the  ext 
surface  of  disk  traversed  by  numerous  series  of  c 
cutaneona  ridges  arranged  more  or  less  obliquely, 
pouch.  Branchial  orifices  moderate  and  slit-like,  wit! 
functional  valves  in  front  and  behind,  the  lattei 
Maxillary  dentition  consisting  of  a  single  transverse,  ( 
quadri cuspid  plate,  the  outer  cusps  being  smooth  a 
larger  than  the  inner  pair,  their  extremities  entire;  m 
plate  low  and  crescentic,  strongly  cuspidate;  disk  with 
scriea  of  moderate,  diversely  shaped  teeth,  from  the 
which  radiate  series  of  small,  contiguous,  graduated  tec 
are  eoiWlded  in  the  hinder  margin  of  the  discal  ridges 
Hidiary  tetfth  behind  the  mandibular  lamina ;  tongu 
single  large  plate,  smooth  on  its  outer,  tricuspic 
iuner  margin,  along  either  side  of  its  dorsal  surfac 
with  a  strong,  transverse,  basal  plate,  provided  w 
(sometimes  two*),  slender  acute  cusps  directed 
Two  well  developed  dorsal  fins,  the  anterior  inserted  fj 
the  middle  of  the  body,  the  posterior  much  the  h 
separated  from  the  caudal  by  a  moderate  interspace; 
well  developed,  continued  around  the  extremity  of  the 
low,  rayed  membrane.  Tail  long,  the  vent  situated  I 
origin  of  the  second  dorsal  fin.  Head  with  aeries  of  si 
porea;  a  scries  of  widely  separated  pores  along  the  mid< 
trunk  and  along  the  bases  of  the  fins. 


*  Wh^Ei  the  median  cuip  if  absent  the  remainmg  two  %t^  widel 
i^t  tha  bs^Cj  not  contiguous  as  in  Geotria, 
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Etymology: — Unknown. 

Type  : — Velasia  chUensiSy  Gray. 

Distribution : — Coasts  and  rivers  of  south-eastern  and 
southern  Australia;  ?  South-western  Australia;  Tasmania;  New 
Zealand;  Chile. 

Velasia  stenostomus. 

Geotria  Mleiisis,  party  Giinther,  Catal.  Fish.  viii.  p.  509,  1870. 

Ueotria  austndis,  (not  Gray)  Castelnau,  Proc.  Zool.  k  Acclim. 
Soc.  Vict.  i.  1872,  p.  227  (1873)  and  Edib.  Fish.  Vict.  p.  17, 
1873;  Lucas,  Proc.  Roy.  Soc.  Vict.  (2)  ii.  1890,  p.  47. 

Geotria  chiUnsis,  Hutton,  Fish.  N.  Zeal.  p.  87  and  (Hector)  p. 

132,  1H72  and  Trans.  N.Z.  Inst.  v.   1872,  p.   271,  pi.  xii.  f. 

139  (1873)  and  viii.  1875,  p.   216  (IS7 6)  and  xxii.  1889,  p. 

285  (1890) ;   Macleay,  Proc.  Linn.  Soc.  N.S.  Wales,  vi.  1881, 

p.  384;  Sherrin,  Handb.  N.Z.  Fish.  p.  36,  1886;  Gill,  Mem. 

Nat  Ac.  Sc.  Washingt.  vi.  p.  110,  1893  (not  Velasia  chilensis, 

Gray). 
?  Ptlromyzon  sp.,  Kner,  Voy.  Novara,  Fisch.  p.  421,  1865. 
\  Tarra  situfularUf  Castelnau,  Proc.  Zool.  &  Acclim.  Soc.  Vict. 

L  1872,  p.  231  (1873);  Macleay,  I.e.  p.  385;  Lucas,  I.e. 
J  Xeomordacia  howiuiiy  Castelnau,  I.e.  p.  232;    Macleay,  I.e.  p. 

383;  Lucas,  I.e.  p.  46. 

Narrow-mouthed  Lamprey. 
Disk  oval,  its  width  when  fully  expanded  less  than  its  length, 
its  posterior  margin  reaching  backwards  midway  to  the  vertical 
from  the  middle  of  the  eye.  Eyes  rather  inconspicuous,  the  nasal 
lube  opening  between  their  anterior  margins.  The  distance 
between  the  extremity  of  the  snout  and  the  nasal  opening  is  16  J 
t<)  17  J  in  the  total  length  and  1  ^  to  1 J  in  that  preceding  the  first 
branchial  orifioe,  which  is  situated  a  little  nearer  to  the  last 
branchial  orifice  than  to  the  tip  of  the  snout;  the  space  between 
the  last  orifice  and  the  extremity  of  the  snout  is  5  J  to  5^  in  the 
total  length.  Maxillary  plate  smooth;  the  inner  cusps  triangular 
27 
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iiTifl  ttcut^^j  tlie  notch  between  them  deeper  than  thosi 
*4ppar';ite  thetu  from  the  lateral  cusps,  which  are  much  Ion 
l>i'rw4derj  with  the  inner  border  acute  and  con  vex  ^  the  tip 
and  the  outer  border  obtusely  rounded  and  nhno^t  lit] 
separated  by  a  groove  from  the  basal  portion  of  th 
mandibular  plate  with  eleven  vshort,  blunt  cusps,  the  out^ 
rju.li  aide  and  the  median  one  inappreciably  larger;  inner 
discal  teeth  large,  triangular  and  acute?  in  front,  brc 
chis^elled  on  the  sides  and  behind  ;  the  middle  teeth  bel 
tnaxillary  plate  are  as  large  as  the  lateral  ones;  the^e  t^ 
twenty-sir  in  numl)er,  and  the  anterior  pair  corresponc 
innfr  maxillary  cusps;  in  front  of  the  interspace  l>etw 
anterior  pair  a  series  of  five  teeth,  which  gradually  deci 
jsi^e  froui  \v  ilhin,  extend  in  a  straight  line  to  the  outer  rii 
diftk ;  fiTim  each  of  these  a  curved  series  of  .similarly  dc 
ti^eth  rajtiiates  outwards  and  backwards  or  either  side;  tin 
armed  laterally  with  similar  series  of  graduated  teeth,  e« 
cotTe.sponding  to  one  of  the  enlarged  inni^'  teeth  and  1 
utrongly  b<'nt  backwards  towards  the  outer  margin  hs  to 
a  siu^iaotieetitric  appearance;  the  surface  of  the  disk  isdivi< 
son*"*  of  low  dermal  ridges,  on  the  inner  posterior  bonier  o 
the  lfc*elh  arc  embedded;  these  ridges  are  set  so  clo?se  t 
that  tljt>  t-eoth  of  one  ridge  overlap  the  succeeding  ridge  ; 
thf  iiiandibular  plate  there  are  no  teeth  outo^iide  of  the 
gnlar  sr^riu^;  the  tongue  is  armed  with  a  single  pair  oi 
latt^ral  plates,  each  of  which  is  swollen  and  entire  on  ii 
bt»rdrr  find  bears  on  its  inner  three  strong  acute  cm 
Mitf'rior  of  which  is  the  smaller,  the  others  being  btj 
th**  uvut'^vorse  ventri basal  plate  is  strongly  tricarhu 
it*fc  innt!r  surface,  each  of  the  carina;  Ijeing  produced 
long,  blender  cusp,  the  tips  of  which  are  acute  and 
eur^^^d  upwards;  the  median  cusp  is  as  long  as  the  oui 
Thf  vi'iii  ia  situated  a  little  behind  the  origin  of  the 
dtji-^al;  iho  length  of  the  tail  is  4  to  4  J  in  the  total  lengtl 
di^-taueH  bi^ween  the  origin  of  the  first  dorsal  fin  and  th< 
tlii5  tail  JH  I  J  to  1 5  in  its  distance  from  the  extremity  of  tht 
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bath  dorsal  fins  rise  gradually  from  the  dorsal  integument  in 
front  but  terminate  in  a  distinct  though  short  posterior  border; 
the  outer  border  of  the  first  dorsal  fin  is  convex,  its  apical  portion 
being  situated  somewhat  in  advance  of  the  middle  of  the  fin,  and 
the  length  of  its  base  is  a  little  more  than  the  interdorsal  space 
and  U  to  1|  in  the  base  of  the  second,  the  outer  border  of  which 
rises  somewhat  abruptly  to  above  the  origin  of  the  median  basal 
third  and  slopes  gradually  downwards  from  thence  to  its  junction 
with  the  short  posterior  border,  the  anterior  border  being  linear 
or  somewhat  convex;  its  height  at  the  apex  is  one- third  to  one-half 
more  than  that  of  the  first  dorsal ;  the  length  of  the  tail  behind  the 
second  dorsal  is  1  to  1|  in  the  base  of  that  fin,  which  is  entirely 
separated  from  the  caudal  by  an  interspace  equal  to  about  half 
the  length  of  the  latter  fin;  the  caudal  lobes  are  equally  developed 
and  are  connected  round  the  extremity  of  the  tail  by  a  low  rayed 
membrane.  A  series  of  open  pores  extends  from  the  throat 
along  the  rostral  canthus  to  the  antero-superior  angle  of  the 
eye,  where  it  curves  downwards,  and  ultimately  encircles  three- 
fourths  of  the  orbital  ring,  from  the  postero-superior  angle  of 
which  it  slopes  backwards  and  downwards  in  the  direction  of  the 
fii>t  branchial  orifice;  there  is  a  short  series  of  similar  pores  above 
and  behind  the  posterior  angle  of  the  closed  disk,  and  a  few  others 
along  the  lower  surface  of  the  head;  the  lateral  line  is  indicated 
by  a  series  of  pores  which  extend  along  the  middle  of  the  sides 
of  the  trunk,  and  there  are  similar  series  along  each  side  of  the 
bases  of  the  fins. 

IJack  dark  slate-colour,  belly  and  the  greater  portion  of  the 
side^j  bronze,  the  line  of  demarcation  well  defined  esj)ecially  on 
the  tail;  heat!  dark  gray  above,  silver  gray  on  the  sides  and  below,* 
the  latter  colour  extending  backwards  along  the  branchial  region; 
fins  yellowish,  broadly  margined  with  slate-colour. 

The  following  is  Castelnau's  description  of  the  colours  in  the 
fresh  example :  — 

**  Dark  blue  on  the  back,  silvery  on  the  sides  and  l)elly;  on  the 
middle  of  the  Imck,  a  little  before  the  insertion  of  the  first  dorsal, 
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begins  a  space  of  brilliant  green,  which  extends  to  the  tai 
red,  iKJiTiered  with  black." 

Capt.  Hutton  describes  the  species  as  having  "  a  broad  1 
fpmxi  down  each  side  of  the  back,  the  median  line  and  th« 
cl  tlie  lower  surface  being  pale  brownish-white." 

The  brilliant  green  stripe  on  each  side  of  the  Imck  a 
therefore,  to  be  very  distinctive  of  this  Lamprey  when  a 
recently  killed  as  compared  with  the  uniform  black  oi 
brown  of  the  upper  surface  of  Geotria  australi^. 

Tt  will  be  seen  from  the  synonymy  that  T  have  includei 
of  Oastelnau'a  new  species  as  synonyms  of  Veiasia  sUnoi 
though  from  the  size  of  the  specimens,  the  insutficiency 
descriptions  and  the  destruction  or  loss  of  the  type,*  it  wiU 
be  impossible  to  say  whether  I  am  justified  in  my  conclusi 
indeed,  to  what  species  his  immature  and  amraoca-^t4il 
should  be  united.  If,  however,  the  types  are  extant  a 
examination  show  that  my  identification  is  correct  in  one  c 
instance,  Gastelnau's  name  must  necessarily  have  priori  1 
mine, 

Yarra  singularis. 

The  following  are  the  points  in  Castelnau's  de-scriptkaa 
Induce  me  to  beUeve  that  his  Yarra  singular  is  is  founded 
am  mo(jce te  o  f  the  Narrow-mouthed  Lamprey.  N  o  gen  e  ric  di 
of  Yarra  ww^  attempted  by  its  author. 

( 1 ).  *'  The  body  is  elongate,  being  twenty-three  times  as 

high." 

Tbia  character  might  apply  with  almost  equal  force  ei 
til  is  species  or  to  Mordacia  mordax;  but  when  these  two  Lo 
(in  the  adult  state)  are  laid  side  by  side  it  will  l>e  se< 
Ff'Jaaia  is  noticeably  the  more  slender  of  the  two.  This  ch 
could  not  pjssibly  apply  to  Geotria. 


■  These  types  may  possibly  be  in  the  Paris  Museum,  where  a  par 
of  CsAteluau'n  collection  is  said  to  have  gone. 
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(2).  "  The  upper  lip  is  flat  and  considerably  prolongated  over 
the  buccal  aperture." 

Tliia  inferior  position  of  the  disk  is  also  true  of  Mordacia  and 
Vehtsia,  but  not  of  Geotria. 

(3).  "The  lateral  line  is  well  marked  in  all  the  length  of  the 
body." 

In  my  two  adult  examples  of  the  Narrow-mouthed  Lamprey 
there  is  a  conspicuous  series  of  open  pores  down  the  middle  of 
each  side  of  the  body,  homologous  to  the  lateral  line  in  the  true 
fishes;  in  neither  of  the  other  genera  is  there  any  trace  of  such 
line. 

(4).  "There  is  only  one  dorsal,  which  begins  at  about  two- 
thirds  of  the  length  of  the  body  and  is  Joined  with  the  caudal 
and  anal." 

The  posterior  position  of  the  origin  of  the  dorsal  fin  is  a  distinct 
character  of  the  Australian  Petromyzonids,  and  entirely  precludes 
the  possibility  of  this  example  being  a  larval  Mordacia^  in  which 
genuH  the  fin  commences  in  the  adult  at  no  great  distance — one- 
fuurth  to  two-fifths — behind  the  middle  of  the  body,  and  it  is  not 
conceivable  that  the  permanent  anterior  portion  of  the  fin  should 
develop  after  the  metamorphosis  has  taken  place,  rather  than 
that  it  should  l>e  isolated  by  the  absorption  of  the  intervening 
membrane.  The  want  of  accuracy  in  the  expression  "  about  two- 
thirds"  makes  it  impossible  to  judge  absolutely  between  the 
claims  of  Velasla  and  Geotria^  but  the  balance  is  somewhat  in 
favour  of  the  latter,  in  which  the  insertion  of  the  dorsal  fins  in 
the  adult  is  distinctly  more  posterior  than  in  the  former. 

The  continuity  of  the  two  dorsal  fins  and  of  the  second  dorsal 
with  the  caudal  is  merely  indicative  of  the  ammoc(Ktal  character 
of  the  individual,  as  also  is  the  absence  of  eyes  and  teeth. 

Two  other  characters  in  Castelnau's  description  apparently 
favour  the  claims  of  Geotria)  namely,  that  the  body  "  is  entirely 
divided  in  annular  rings  "  and  that  "  the  skin  of  the  throat  is 
rather  extensible." 
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Tnkinj;  iato  consideration  the  small  siz^  Htid  iriiperft-ct 
meut  of  the  specimen,  I  do  not  consider  that  thejse  cli 
oaa  be  held  to  equal  in  importance  the  tetiuity  of  the  b 
the  presence  of  the  lateral  lino. 

Crust  el  nau's  reason  for  rejecting  this  ammocifte  n.^  tli 
form  of  a  Geotrta  seems  to  be  mainly  based  on  the  fad 
had  previously  received  "  a  very  youii^^  individual,  tin 
inches  long,  having  exactly  the  same  form,  the  ^^me  din 
ftnd  the  same  dentition  "  as  the  specimen  of  Omtria  anisin 
w  hich  hiji  description  and  measurements  of  the  adult  wei 
up,  and  which  I  shall  show  further  on  to  liave  \n^m  in 
Vittasia  Ht^iiostomus.  His  words  are  : — "  I  should  have 
tliia  mirjht  be  the  first  state  of  Geotria^'*'  but  we  have  j 
that  I  liiul  a  still  smaller  specimen  of  thi.s  which  has  enti 
form  of  the  adult." 

That  the  length  of  the  unique  example  of  Yarra  s\ 
was  "four  and  three-eighth  inches,"  or  one  and  i^half  ti 
l(*Tigth  of  the  perfectly  formed  individual  nieniionei:!  aboi 
sufhdent  reason  for  denying  its  identity  with  the  ami0i 
Ydasinx  the  difference  in  size  is  capable  of  explanation  ir 
two  way^,  thus : — On  the  one  hand  the  smaller  speciniei 
having  developed  teeth,  must  have  passt^i  the  aramoeivtj 
may  poasibly  have  been  the  young  of  the  true  G^oiria  n 
whichj  a?;.  %ve  shall  subsequently  show,  occurs  also  on  the  \ 
coast,  wliile  on  the  other  hand  the  meta^morphosis  maj 
individual  case  have  been  retarded  from  sonje  cause,  c 
event!?  incomplete. 

Neomo rdacia  h otvit t it. 

In  liiH  diagnosis  of  Neonwrdacia  Gastclnau  relies 
validity  r*f  his  genus  on  the  following  unstable  chanicter 

It  *^  hits  no  first  dorsal,  or  rather  has  only  one  donjal^ 
and  ratht»r  distant  from  the  caudal." 


""  LrgL%  V'lcuiia.     Castelnau  does  not  appear  to  h^ve  e'^er  aci 
iit.(,ihu\  HtiMraliii, 
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The  uninterrupted  connection  of  the  dorsal  fin  is  of  course  only 
significant  as  showing  the  inunaturity  of  the  individual,  and  is, 
therefore,  of  no  value  as  a  generic  character;  this  last  sentence, 
however,  is  sufficient  to  separate  the  species  from  Mordacia,  in 
which  at  all  ages  the  dorsal  and  caudal  fins  are  more  or  less 
dLitinctly  united,  and  in  examples  up  to  125  millimeters  are  con* 
«picuoutily  so. 

The  presence  of  "  fringes  round  the  mouth  "  is  also  peculiar  to 
VfJcuia  and  Geotria,  the  external  lip  and  discal  rim  of  M&rdacia 
heing  almost  smooth. 

The  tenuity  of  the  body  and  the  absence  of  dilatation  in  the 
head  are,  however,  characters  which  belong  to  Velasia  as  opposed 
to  Geoiria,  and  I  have,  therefore,  decided  to  associate  Castelnau'a 
N'-otnordar.ia  howittii  with  Velasia  stenostomus. 

Returning  to  the  adult  Lamprey,  my  reasons  for  considering 
that  Castelnau's  specimen  was  Veiasia  stenostomus  and  not 
Geotria  australis  as  determined  by  him,  will  be  found  below,  the 
more  important  points  of  that  author's  description  being  taken 
•eriatim. 

(1).  "The  maxillary  lamina  is  formed  of  four  teeth,  the 
exterior  of  which  are  flat  lobes,  and  the  two  interior  ones  long, 
conical,  pointed  teeth." 

Thift  gives  a  fair  description  of  the  maxillary  cusps  of  Velasia 
in  which  the  inner  cusps  are  as  described  and  the  outer  are  simple 
and  8m4x»th,  while  in  Geotria  the  inner  cusps  are  lanceolate  and 
iht»  outer  notched  and  grooved. 

r2).  '*  Suctorial  teeth  in  nimierous  transverse  series,  those 
situated  backwards  larger  than  the  others." 

Tlie  number  of  the  series  of  discal  teeth  in  Velasia  and  Geotria 
i-*  about  the  same,  but  from  the  great  expansion  of  the  disk  in 
the  latter  they  appear  to  be  much  less  numerous  than  in  the 
former,  to  which,  therefore,  the  wording  of  Castelnau's  paragraph 
Would  more  naturally  point;  in  Velasia  too  the  posterior  discal 
u*«th  are  as  large  as  the  inner  lateral  ones,  while  in  Geotria  they 
are  minute. 
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(3j.  "  Lingual  teeth  two  in  number,  etrai^htp  &t 
couical/' 

Without  a  re-examinntioD  of  the  specimen  it  is  itnj 
say  whether  there  were  in  fact  only  two  veutribaial  cm 
third  one  might  have  been  overkiokedi  either  through  c 
defective  examiuatioii  at*  ia  the  case  with  the  aped 
kiudly  forwarded  to  me  from  tlie  British  Museum  in 
median  cuap  is  as  fully  developed  as  either  of  the  lat 
sometimes^  liowever,  it  is  absent  aa  in  Mr.  Hiiru  gpeciin 
that  ease  the  bases  of  the  Lateral  cusps  are  widely  separ 

(4).  "The  distance  bt^tween  the  two  dorsal  a  and  the  1: 
caudal  is  a  little  moro  than  the  diameter  of  the  mouth. 

It  appears  to  me  that  this  charact-er  in  itself  ic 
proves  the  identity  of  Cajitelnau'a  Lamprey  with  Vei/u 
be  seen  by  the  following  meaaurementa  taken  from 
specimens  : — In  my  Taamanian  type  of  Vela  mi  eUnQ» 
longitudinal  (longer)  diameter  of  the  closed  suctorial 
millimeters  and  the  dorso-caudal  interspace  -  which  is,  J 
w^hat  Cantelnau  intends — is  15;  in  Gnatrla  aastralu  o\ 
trary  the  longitudinal  (shorter)  fliameter  of  the  ejcpaiit 
therefore!  forther  Rhortenefl— ^disk  is  27  millimeters  and 
caudal  iuterspaoe  only  \'l,  or  Jesn  than  a  half. 

(5).  ''  "pie  diameter  of  the  mouth  is  equal  to  half  th( 
from  tlie  end  of  tlio  snout  to  the  anterii.*r  ed^^e  of  the  e 

This  applie.'i  much  more  closfily  to  the  smalUraouth* 
than  to  the  large- moutheil  G^Mfriu^  in  which  the  disk  eJt 
two-thirdis  of  the  pre  orbital  portian  of  the  head. 

(6).  The  colours  are  thoae  of   Velusia, 

In  the  talkie  of  measurenoents  given  by  Caste Inau  we 
corroborative  evidence  of  the  correctness  of  my  views,  wl 
other  hand  certain  of  the  dimensions  given  are  cnri^ 
verflive  of  those  views  but  moi-e  in  the  clireetion  of  Mora 
of  Geotria.  The  following  l^ble  has  been  drawn  up  for  oo 
the  measurements  in  columns  1,  3,  and  4  being  tau 
flp<?cimeDs  in  my  collection,  while  those  in  eolnmn   2 
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Castelnau's  figures,  the  circumference  of  the  body  being  omitted 
as  unnecessary. 
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i.  Total  length  (in  millimeters)        
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375 
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ii.  Muzile  to  centre  of  eye  to  total  length  ... 

1*» 

18* 

Si 

19f 

ill  Muzzle  to  first  branchial  orifice  to  total 

length                  

10 

131 

6i 

12i 

iv.  Muzzle  to  last  branchial  orifice  to  total 

length 

54 

6J 

H 

6A 

V.  Origin  of  first  dorsal  to  tip  of  tail  to  its 

distance  from  tip  of  snout      

li 

li 

2* 

n 

vi.  Interdorsal  space  to  first  dorsal 

u 

lA 

n 

1 

v>i.  Base  of  first  dorsal  to  that  of  second     ... 

li 

lA 

lA 

2i 

viii.  Dorto-caudal  interval  to  caudal 

2* 

H 

2? 

2S 

ix    Tail  to  total  length            

*i 

3A 

6A 

n 

^H  ail  these  measurements  only  one  (vii.)  of  Castelnau's  shows 
a  nearer  approach  to  my  Geotria  austratis  than  to  Velasia 
^''^iostamuSf  while  the  two  most  important  (v.  and  ix.)  distinctly 
support  the  latter. 

The  three  measurements  connected  with  the  head  (ii.  toiv.)are 
w»  curiously  similar  to  those  of  my  Mordacia  that  I  cannot  refrain 
hx»m  conjecturing  that  Castelnau  had  an  example  of  each  species 
( VeUuia  and  Mordacia)  before  him,  and  somehow  got  the 
dimensions  mixed;  and  if  further  evidence  is  necessary  as  to  the 
pn)bable  truth  of  this  conjecture,  I  may  mention  that  in  the  table 
of  measurements  of  Af.  mordnx  given  by  Castelnau  (/  c.  p.  230) 
the  distance  between  the  extremity  of  the  snout  and  the  centre  of 
the  eye  is  contained  14J^  times  in  the  total  length,  or  nearly  the 
«ame  aei  that  in  my  V.  sUnoslomtis,     In  the  same  table  the  length 
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of  the  first  dorsal  is  erroneously  given  us  64  inches;  tl 
evident  lapsus  calami  for  1^  inches. 

Tikking  fill  the  characters  which  I  hav^  refen'ad  to  a 
or  against,  together  I  consider  that  I  am  quite  juatiG< 
association  of  Castelnau's  species  with  Velaaia  elenOMtom} 

Fetromyzon  sp. 

Kner*3  description  of  the  ammocoete  from  the  Waikai 
Now  Zealand  {Voy,  Novara,  Fisch.  p.  4$il)  ^ves  no  char 
which  any  accurate  judgment  as  to  its  relationship  cau  I 
the  remark,  however,  that  **the  cavity  of  the  suctoria 
L']osely  \K^mt  with  papillae  "  is  clearly  mort?  indicative  oi  a 
V^kmti.  than  to  Geotria.  Giinther  is,  therefore,  prolmbly 
conjecturiug  that  "it  is  perhaps  the  youDg  state  of'' 
chileasu  (=  Velasia  stenosiomus). 

There  is,  however,  one  other  character  given  by  Km 
puzzles  mt^  ;  he  says  : — "  The  large  triangular  noHtnl  !i€ 
alK>ve  the  margin  of  the  sucking  disk  in  tlie  middle  of 
head,"  Nqw  in  none  of  the  species  is  the  nostril  i^il:uat«: 
riiidille  vf  the  forehead,"  though  it  is  of  ct^ur^e  pkeed 
middle  lonj^^dtudinal  line  of  the  head  between  or  nearly 
the  anterior  borders  of  the  eyes;  again  the  posterior  n 
the  suctorial  disk  does  end  beneath  the  middle  of  the  i 
i,^.,  of  the  preorbital  space,  in  Velasia^  but  not  tien* 
ruiatril^  it  ends  beneath  the  nostril  only  in  M&niacifr^  whj 
is  Tirtt  found  in  New  Zealand;  if  it  were  I  inliould  nnbe^ 
tHrtiijider  this  little  animal  to  be  the  larval  form  of  t 
geuuB. 

Breeding: — As  with  Mordacia  mordox  nothing  d 
known  of  the  propagation  of  this  species,  but  it  is  worth 
that  8uch  ammocoetes  as  have  hitherto  been  recorded 
obtaiiiefl  in  tidal  waters,  and  as  before  their  metamorphc 
atiimalsi  i^emain  buried  in  the  mud,  it  would  appear  that  t] 
d«  not  necessarily  seek  fresh  water  before  depositing  tliei 
nor  is  the  purity  of  the  element  requisite  to  the  develoj 
the  uvura. 
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Uses:-  That  these  Lampreys  were  a  common  and  favourite 
article  of  food  among  the  Maoris  we  gather  from  the  New  Zea- 
land writers;  Sherrin  tells  us  that  "  they  are  greatly  esteemed  by 
the  Natives,  who  call  them  Piharau  and  used  to  pot  them  in  large 
quantities.  Maori  chiefs,  as  well  as  Henry  I.,  have  died  from  a 
surfeit  of  Lampreys,  the  chiefs  having  the  pick  of  large  catches 
of  all  kinds  of  fish  set  apart  for  them." 

Further  on  he  writes  : — "  It  is  necessary  to  bear  the  construction 
of  the  mouth  of  the  Lamprey  in  mind  to  understand  what  the 
Natives  mean  when  they  say  they  see  them  *  sucking  their  way 
up  a  waterfall  in  streams  in  hundreds  at  a  time.'  When  thus 
found  a  net  is  placed  at  the  foot  of  the  fall,  and  the  fish  being 
detached  fall  into  the  net  and  are  thus  captured.  They  are  also 
often  found  in  their  eel-weirs.  They  ascend  the  Waikato  (and 
probably  other  rivers)  when  the  whitebait  is  also  ascending.  If 
cooked  in  a  hangi  they  have  to  be  eaten  with  care,  and  a  certain 
fluid  they  contain,  the  Natives  say,  must  be  expressed,  or  its  effect 
will  be  similar  to  that  induced  by  the  eating  of  a  certain  kind  of 
shark— the  loss  of  the  gourmand's  skin.  Cooked  as  Europeans 
Would  c<K)k  them,  this  apprehension  would  not  be  entertained." 

I>r.  Hector  also  writes  :  — "  Most  of  the  New  Zealand  rivers  are 
visited  early  in  summer  by  shoals  of  Lampreys,  which  are  stated 
to  be  excessively  delicate  and  well  flavoured." 

At  the  time  this  was  written  the  occurrence  of  Geotria  australia 
m  New  Zealand  was  unknown,  nevertheless  as  the  statement  was 
l>a8etl  on  hearsay  evidence  it  must  be  taken  as  referring  to  both 
species. 

Distribution  : — Coasts  and  rivers  of  Victoria,  South  Aus- 
tralia, Tasmania,  and  New  Zealand;  ?  West  Australia. 

In  New  Zealand  the  Whanganui,  Waikato,  and  Raiwaka 
Kivers  are  sj^ecially  referred  to;  the  species  inhabits,  therefore, 
Uth  the  North  and  the  South  Islands. 

I  have  placed  a  note  of  interrogation  against  the  West  Aus- 
tralian distribution  usually  accorded  to  this  species  on  the  strength 
of  the  British  Museum  Catalogue,  in  which  it  is  recorded  from 
**Hwan    River;"    though    without   doubt    the    West    Australian 
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river  ia  the  most  widely  known,  the  name  it^lf  is  eo  ] 
tinctLvre  tbat  I  am  inclined  to  believe  that  e^oibb  stream,  p! 
Tasmania^  where  it  has  now  been  proved  beyond  question 
i»  intended. 

Type  in  my  possession. 

Total  length  to  550  millimeters. 

Three  specimens  have  been  available  to  me  in  the  pp 
of  this  description;  for  the  first  I  am  indebted  to  the  ai 
of  the  British  Museum,  who,  on  learning  that  I  wai  wt 
the  Australian  Lampreys,  with  great  kindness  sent  me  c 
Kew  Zealand  examples  recorded  in  Dr.  Giinther'n  Cat; 
G^Qtria  chitensis,  while  a  second  example  from  the  same  G 
lent  tu  rue  by  Mr.  J.  P.  Hill,  only  the  anterior  hal 
iudi vidua]  having  Ijeen  preserved;  the  third  was  forward 
from  Tasmania  by  Mr.  Morton  and  meaftures  46-S  millins 

Geotria. 

Geolria,  Gray,  Proc.  Zool.  Soc.  London,  1851^  p,  238. 

Botly  rather  short  and  stout,  strongly  compressed;  he 
oblongs  with  broad,  rounded  snout ;  suctorial  disk  V( 
elliptical,  i^ubterminal,  extending  backwards*  more  than 
to  the  orbital  region,  without  free  external  lip,  its  rin^  t 
fleshy,  and  bearing  on  its  inner  margin  two  aeries  of 
fiiliacecjUB  papillae;  the  hinder  margin  of  the  disk  h  lowj 
a  single  E5t?nos  of  similar  but  much  enlarged  papillae;  n 
dhk  HmoJ3th,  Gular  pouch  present.  Brsuioljial  orifices 
slit  like,  with  a  rudimentary  valve  in  front  and 
Maxillary  dentition  consisting  of  a  single  trauf*verse,  c 
qntwlricuspid  plate,  the  basal  portion  divided  from  the 
a  flt^ep  f»Tnov^e;  outer  cusp  notched  at  the  extreraitj;  in 
plnte  low  and  crescentic,  smooth  or  feebly  cuspidate;  dis 
itmer  series  of  rather  large,  diversely  shaperl  teeth,  fron 
whiL'h  radiates  a  series  of  small,  distant  teeth;  the  \ 
curved  obliquely  backwards  and  widely  separated:  a  sin 
ver>te  juries  behind  the  mandibular  plate,  the  int^dian 
Jimallest;  tongue  with  a  single  large  plate,  smooth  on 
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qnadricuspid  on  its  inner  margin,  along  either  side  of  its  dorsal 
surface ;  below  with  a  strong,  transverse,  basal  plate,  provided 
with  two  stout,  sharp  cusps  directed  forwards.  Two  well 
developed  dorsal  tins  separated  by  a  moderate  interspace,  inserted 
<m  the  posterior  third  of  the  body,  the  second  entirely  disconnected 
with  the  caudal  and  not  much  larger  than  the  first;  caudal  fin 
moderate,  continued  around  the  extremity  of  the  tail  by  a  low 
rayed  membrane.  Tail  short;  the  vent  situated  below  or  nearly 
below  the  origin  of  the  second  dorsal  fin.  Head  and  body  with- 
out conspicuous  series  of  pores. 

Etymology  : — Unknown. 

Type: — Geotria  anstralis,  Gray. 

Distribution  : — Coasts  and  rivers  of  Southern  Australia, 
Tasmania,  and  New  Zealand;  Chile  and  the  Argentine  Republic. 

Dr.  GQnther,  in  the  course  of  some  remarks  on  Geotria  aus- 
tralUy  writes  thus  : — 

**Philippi  {Wiegm.  Arch.  1857,  p.  266)*  has  described  a 
Lamprey  from  Chile  under  the  name  Velasia  chilerisis;  the 
example  was  provided  with  the  sac  at  the  throat  and  the  descrip- 
tion agrees  with  Geotria  australis;  so  that  we  must  assume  either 
that  this  latter  species  occurs  not  only  in  Australia  but  also  in 
Chile,  or  that  Velasia  chilenaU  at  a  certain  stage  of  development 
i«  provided  with  a  gular  sac.  If  the  latter  be  the  case  the 
specific  distinction  of  the  two  species  would  be  questionable  " 
(Calai  FiAh.  via,  p,  509). 

From  the  above  quotation  it  is  evident  that  some  species  of 
Lamprey  provided  with  a  gular  sac  inhabits  the  rivers  of  Chile, 
and  if  I  am  correct  in  attributing  that  character  to  Geotria  alone, 
it  follows  that  the  genus  is  represented  there;  but  1  cannot  agree 
with  Dr.  (Tiinther  that  the  species  is  necessarily  identical  with  G. 
auslralifiy  and  much  less  that  the  latter  species  is  indistinguishable 
from  Veliuia  chilensi$, 

*  I  am  nnable  to  refer  to  a  copy  of  this  publication. 
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Tlie  function  cif  the  extraordinary  pouch  with  which 
bers  of  thi«  gcimfe  are  furnished  is  quite  unknown,  nor 
ul>servationfl  as  yet  heen  made  showing  whether  its  pre 
any  way  connected  with  age^  sex,  or  season. 

GflOTHIA    AUSTRALIS. 

Geotria  tiu><tralifi^  Gray,  Proc.  Zool.  Soc.  London,  18i 
pla.  iv.  f.  3  tt  V*,  and  Cabal.  Chondropt.  p.  142,  pis 
ii.  1H51  ;  Gunther,  Gital.  Fish.  viii.  p.  508,  1870  ; 
Trans-  N.Z.  Inst,  v.  1872,  p.  272,  pi.  xii.  f.  13 
and  xxii.  1889,  p.  285  (1890);  Klunzinger,  S 
Wien,  Ixxx.  i,  1879,  p.  429  (1880) ;  Macleay,  Pi 
Boc,  N.S,  Wales,  vi.  1881,  p.  384 ;  Sherrin,  Ha] 
Fish.  p.  5G,  1886;  Gill,  Mem.  Nat.  Ac.  Sc.  Washi 
no,  WJ^. 

Gmtria  aflporii^  Uiiejtherj  Proc.  Zool.  Soc.  London 
r>75,  |il  I XX J  Maclriiy,  Lc.  p.  385;  Johnston,  Proc. 
Taa.  188l\  p.  141,  and  1890,  p.  39. 

Wide*nioathed  Lamprey. 

Dink  uliiptieali  it^  kmgth  when  fully  expanded  1;J  in  ii 
And  1  '^  Ui  1 1  in  th«'  npiKre  between  its  anterior  margii 
uyD.  Eyt's  cHvn^pipiunjSj  the  nasal  tube  opening  betv 
anterior  >)oritpi*ft.  Tlio  distance  between  the  extremi 
hi  J  out  and  tliu  im^iH  *iitening  is  7^  to  8  J  in  the  total  le 
Ii  to  Li  in  tJmt  j>rt'cedinj^'  the  first  branchial  orifice, 
sitUfited  niueh  TioarRr  io  the  last  than  to  the  tip  of  1 
Tht^  sjmce  l^ntwcpn  thi*  last  branchial  orifice  and  the 
of  thp  snout  }s  3 1  to  3 1  in  the  total  length.  Maxil 
gri>ovtHl;  ibt'  inner  cusps  are  lanceolate  and  strongly  ke^ 
arn  i^ntirciy  distinct  from  one  another,  the  nutvli  bet^ 
Iwiu)^  ns  di't^p  as  tijnse  uhich  separate  them  tnan  tJ 
out^im,  whicli  an^  mtieb  lunger  and  broader,  and  are  dii 
twi>  >tiil>t*»|ni>3  jHTrtion^*  by  the  prolongation  of  the  Imt* 
tin*  free  lhI^v.  i\i  tlit*  iiiner  portion  is  strongly  c'ninprii&fi 
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ami  entire,*  the  remainder  of  the  cusp  bemg  swollen  and  the  tip 
obtUBelj  pointed;  the  external  portion  is  broader  than  the  inner 
and  is  more  or  less  truncated;  it  is  as  long  as  or  shorter  than  the 
inner  portion;  mandibular  plate  with  ten  cusps,  the  outer  one  on 
each  aide  acute  and  directed  inwards  and  Imckwards,  the  other 
short  and  blunt,  sometimes  rudimentary ;  the  inner  series  of 
discal  teeth  are  enlarged,  triangular  and  acute  in  front,  broad 
and  chiselled  on  the  sides,  those  behind  the  mandibular  plate 
growing  gradually  smaller  towards  the  middle;  these  teeth  are 
twenty -eight  in  number  and  the  anterior  pair  correspond  to  the 
inner  maxillary  cusps;  in  front  of  the  interspace  between  the 
anterior  pair  is  a  series  of  six  teeth,  which  gradually  decrease  in 
size  from  within  and  extend  in  a  straight  line  to  the  rim  of  the 
disk;  from  these  and  from  the  enlarged  circumgular  teeth  extend 
curved  series  of  graduated  teeth;  these  series  are  widely  separated 
from  one  another  and  the  teeth  themselves  are  not  in  contact 
baaally;  there  are  no  small  teeth  behind  the  postmandibular 
series;  the  tongue  is  armed  with  a  single  pair  of  dorso-lateral 
plates,  each  of  which  is  deeply  grooved  near  its  outer  border, 
wliich  is  strongly  convex,  blunt,  and  entire,  while  the  inner 
border  is  quadricuspid,  the  anterior  cusp  being  only  about  half 
the  lenj^h  of  the  other  three,  which  are  subequal  in  size;  the 
transverse,  ventribasal  plate  is  also  grooved  round  the  base  of  the 
^^'^jw,  but  is  otherwise  smooth  ;  the  cusps  are  two  in  number, 
Ion*:,  acute,  and  directed  outwards  and  slightly  upwards;  there  is 
a  minute  median  basal  cusp  behind  the  plane  of  the  functional 
pair.  The  vent  is  situated  beneath  the  origin  of  the  second 
doTKal;  the  length  of  the  tail  is  5 J  to  6 -J-  in  the  total  length.  The 
distance  l)etween  the  origin  of  the  first  dorsal  fin  and  the  tip  of 
the  tail  is  2  to  2  J  in  its  distance  from  the  extremity  of  the  snout; 
lK)th  dorsal  fins   rise  gradually  from  the  dorsal  integument  in 


•  (Junthcr  describes  the  outer  cusps  in  (J,  cUlporli  as  being  **  finely 
•err&ted  on  the  inner  margin,"  but  there  is  no  trace  of  any  such  serrature 
in  cither  of  my  specimens,  though  they  agree  perfectly  in  the  transversely 
plicated  body. 
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front,  but  terminate  in  a  distinct  though  short  posteri< 
the  outer  border  of  the  anterior  fin  is  evenly  convex, 
portion  being  situated  above  the  middle  of  the  base  c 
and  the  length  of  its  base  is  from  one-fourth  to  three-fif 
interdorsal  space  and  1^  to  If  in  that  of  the  second  d 
outer  border  of  which  is  also  convex  throughout,  its  ape 
little  behind  the  commencement  of  the  median  third;  i 
at  the  apex  is  one-fifth  more  than  that  of  the  first  d( 
length  of  the  tail  behind  the  second  dorsal  is  a  little  m 
to,  or  a  little  less  than  the  base  of  that  fin,  which  ii 
separated  from  the  caudal  by  an  interspace,  which  is 
about  two-fifths  of  the  length  of  the  latter  fin;  the  car 
are  subequal  in  height,  but  the  lower  extends  forwai 
further  than  the  upper;  they  are  connected  together  ai 
extremity  of  the  tail  by  a  low  rayed  membrane.  Head 
without  series  of  conspicuous  pores.     Skin  transversely 

Black  or  dark  brown  above,  lighter  below;  upper  s 
head  with  a  bluish,  sides  of  head  with  a  bronze  tin 
surface  of  head,  throat,  and  pouch  grayish-white. 

Breeding : — Unknown. 

Uses  : — Similar  to  the  other  species. 

Distribution  : — Having  already  shown  that  C 
Geotria  australis  belonged  in  truth  to  the  preceding  s 
are  now  reduced  to  a  bare  statement  of  the  habita 
Lamprey  in  so  far  as  it  can  be  separated  with  certa: 
that  of  Vdasia. 

Gray's  type  specimen  is  said  by  Dr.  Giinther  to  have  c 
the  "Inkarpinki  River,  South  Australia";  but  I  have 
ceeded  in  finding  the  locality  of  any  river  with  such  a  r 
it  must  be  remembered  that  throughout  the  British 
Catalogue  "South  Australia"  is  used  to  denote  our  entire 
sea-board,  and  not  restricted  in  the  territorial  sense 
customary  here;  this,  however,  is  in  this  case  of  little  con 
as  Count  Castelnau  informs  us  that  Mr.  Pain,  by  v 
specimen  was  forwarded  to  the  British  Museum,  had  j 
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a.^«sured  him  that  he  "picked  it  up  on  Brighton  Beach,  Hobson's 
Bay."  As,  however,  Klunzinger  records  this  Lamprey  from  King 
Uwrge  8  Sound  it  may  be  presumed  that  the  species  visits  the 
riyers  of  our  southern  coast  in  greater  or  less  numbers  during  the 
spawning  season. 

Under  the  name  allporti,  Johnston  describes  the  Pouched 
Lamprey  as  being  "not  uncommon  in  fresh  water,  Derwent, 
North  Esk,  St.  Leonards." 

From  New  Zealand  I  can  find  no  record  except  that  of  Capt. 
Hutton,  who  claims  to  have  received  it  from  Stewart  Island. 

Total  length  to  500  millimeters. 

Type  in  the  British  Museum,  as  also  is  that  of  allporti. 

Only  two  specimens  were  available  to  me  for  examination,  for 
hoth  of  which  I  have  to  thank  Mr.  Alexander  Morton,  to  whose 
generous  assistance  I  am  greatly  indebted  for  this  opportunity  of 
establishing  the  position  of  our  Australian  Hyperoartians  on  a  more 
stable  basis  than  they  have  hitherto  enjoyed.  Both  my  examples 
were  collected  in  Tasmania  and  measure  respectively  325  and  375 
millimeters. 

In  order  to  render  this  paper  as  perfect  as  the  means  at  my 
diMpoeal  permit  I  append  the  following  brief  diagnosis  of  the 
third  austrog«ean  genus  as  given  by  its  author. 

EXOMEGAS. 

Exomeyas,  Gill,  Proc.  U.S.  Nat.  Mus.  v.  1882,  p.  524. 

**  Discal  teeth  in  concentric  series,  the  outer  containing  the 
largest  teeth  (about  24  on  each  side);  lingual  teeth  three,  large, 
pf)inted,  and  cur\'ed,  the  median  smallest,  all  standing  on  the 
same  Wse.*' 

Etymology:  ?^,  without;  /i/yar,  large;  in  allusion  to  the 
e^la^^wi  size  of  the  outer  discal  teeth. 

28 
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Type: — Exomeyas  macrQ^t^mitSf  Gill  *=  Petromyzoi 
7/4  iw,  Bunneiatar. 

Distribatlon  :^ — Atlftntic  coaat  af  South  Ameri 
tine  Republic);  very  rare. 

For  further  Laformation  concerning  thk  form  consult  1 
Anal.  Mua.  Buenoa  Aires^  pt.  5,  186Sj  Act.  Soc,  I 
xxxvi.,  and  Berg,  Aniil.  Mufc.  La  Plata^  1893, 
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ON  THE  BOTANY  OF  RYLSTONE  AND  THE 
GOULBURN  RIVER  DISTRICTS.     PART  I. 

By  R.  T.  Baker,  F.L.S.,  Assistant  Curator,  Technological 
Museum,  Sydney. 

The  area  of  the  colony  treated  of  in  this  paper  comprises  the 
eastern  dinsions  of  the  Counties  of  Phillip  and  Roxburgh, — a 
fjortion  of  New  South  Wales,  which  I  believe  has  not  previously 
heen  explored  botanical ly. 

The  northern  boundary  of  this  area  is  the  Goulburn  River, 
which  rises  on  the  eastern  slope  of  the  Di\'iding  Range,  a  few 
miles  south-west  of  the  town  of  Ulan,  and  flows  easterly  in  a 
tortuous  course,  eventually  joining  the  Hunter  River  a  little 
south  of  Denman.  It  runs  mostly  through  precipitous  and  moun- 
tainous sandstone  ridges,  and  consequently  is  subject  to 
inundations,  —  flood-marks  being  found  at  a  considerable  height 
above  its  ordinary  level.  The  country  between  the  river  and  the 
Dividing  Range  consists  principally  of  mountain  ranges,  with 
occasional  patches  of  good  soil,  derived  from  the  disintegration  of 
Usalt  from  the  volcanic  outcrops,  approximating  in  area  about 
lOOO  sq.  miles.  It  is  sparsely  populated,  there  being  only  about 
half  a  dozen  small  Public  Schools  scattered  throughout  this  large 
*rea.  Settlements  are  therefore  few  and  far  between,  and  conse- 
quently much  of  the  indigenous  flora  remains,  so  that  it  is  a 
splendid  country  for  botanising. 

The  eastern  boundary  is  formed  by  Widdin  Brook,  a  stream 
which  rises  in  Corricuddy  Mountain  and  flows  north  into  the  Goul- 
ham  River,  and  the  main  Dividing  Range  as  far  south  as  Capertee. 

The  western  boundary  is  the  Barrigan  Ranges  and  a  line  drawn 
'rom  these  south  through  the  town  of  Cudgegong  to  Ilford. 
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The  main  Bividing  Range  divides  the  diatiict  into  t 

and  western  watershedu, 

Thr  wrst^ro  alqjei^  of  the  Range  are  much  more  fer 
BettWieiitft  aiTi  more  fi>M[uently  met  with^  it  will  be  en 
»t«)od  that  the  indigenous  vegetation  ha.^  been  conijiderAl 

Th*^  gocilogieal  f4>rmation  of  the  Slain  Range  id  the  H 
HAndhtone  (Triasyic },  wliieJi  extends  in  outciopH  down  t 
the  Qoulbur-n  River.  lnti?rspersed  with  the  sandstone 
and  the  Tom  ago  Serif*K,  which  ext^end  in  hind  to  l>eyoi 
a  ffict  that  may  aeeount  for  the  occurrence  on  the  east 
shed  of  several  western  j^pecies. 

The  Hand?^tone  of  the  Range  is  succeeded  on  the  wesi 
towards  the  Cud^'egong  River  by  the  Newcastle  8eriei4,a 
have  the  Upper  Marine  8eries,  followed  by  Silurian, 
eropH  of  granit-e^  quartz  porphyriej^j  felsitea  antl  limeatc 

I  have  not  been  able  to  oi>taiji  any  autlientic  recot 
Lripff  made  by  previLius  botanical  coilector,%  but  judgi 
references  to  localities  in  the  '*  Flora  Auatraliensis,^^  I 
the  iinpressicm  that  until  visits  by  me  this  country  w 
callv  a  if^rrtt  iHCOtjm/n.  A.  Curmingham  must  have  he^ 
outskirts,  for  in  the  *'  Flora  Auf^traliensi^  "  (Vol.  i,  p.  -I 
Vfifpf:iitytrit  bttxifoliih  Fend,  the  locality  is  given  aj 
liillH  un  the  nieridiari  of  Batharwt>  on  the  parallel  of  30'  f 
Yorigo,  itn  the  route  to  Hunter's  River  and  Goulbum 
Cnnnimjham,'^  ThiK  natural iJst  collected  on  the  i 
bran  oh  en  of  the  Hunter  River;  so  that  the  Cenf?us  n 
filU  the  gap  W'tweeji  his  collectings  and  those  of  oth 
Blue  Mountains!. 

Mr,  A*  (>.  llHinilton'H  irudg»?€  Census  includes  the  fl 
t'ouutry  to  tlie  ejLst  of  the  southern  half  of  this  distric 

My  colh^ctioUH  were  made  during  the  months^  of  ^ 
t*otolmrj  November  and  December,  in  the  years  1895^  1 
and  iSltO  reMjJwtivelyi  the  actual  collecting  days  l>eing 

SjHviniarirting  t)ie  ix^kuits  of  my  expeilitions,  I  find 
ISpecies  were  c<»llecleii  rejueKenting  56  Natural  Orders* 
10  were  new  speciea,  and  7  iiave  already  been  describ 
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Acacia  Maelleriana,  J.H.M.  et  R.T.B.;  Ilelichrysuni  tesselalum, 
J.H.M.et  R.T.B.;  H.brevidecurretis,  J, KM.  etU.T.B.;  Daviesia 
rf^«ri7ato,  J.H.M.  et  R.T.B.;  Isopogon  Dawsoniy  R.T.B.;  Prostan- 
Ui^ra  dUcohr,  R.T.B.;  P,  atricta,  R.T.B. 

Three  species  new  to  the  Colony  were  also  found,  viz. : — 
Encx^yptat  trachyphloia^  F.v.M.,  Grevillea  longistylaf  Hook.,  Lor- 
aiUJmt  lii'iwillit,  Benth.  The  range  of  other  forms  hitherto  regarded 
as  inland  species,  has  been  extended  to  the  eastern  watershed. 

The  following  is  a  list  of  the  Natural  Orders,  with  the  number 
of  species  collected  :  — 


RANCNCULACBiE  .. 

...          1 

Composite 

...       32 

DlLLKNlACRfi       ... 

...          4 

STYLIDEiE 

1 

VlOLARIE^ 

...          1 

GOODENIACE^      ... 

...       9 

PlTTOSPORBiE        ... 

...          5 

CAMPANULACEiE... 

...       3 

CARYOPHYLLBiE  ... 

...          1 

Epacride^ 

...     14 

Malvack£ 

...       4 

Jasmines 

...           1 

SXEBCULIACBiE    ... 

...       3 

Apocyne^ 

...            1 

LlNB.E 

...       1 

Asclepiade^     ... 

1 

(lERANlACE^ 

...       2 

•LOGANEiE 

...           1 

RUTACE^ 

...       9 

GENTIANBiE 

...       2 

Olacineje 

...       1 

BORAGINEiE 

...       2 

SlACKHOUSIEiE    ... 

...       1 

Solan E£ 

...       6 

Ruamne^ 

...       3 

SCROPHULARINBJE 

...       2 

Sapindace^ 

...       4 

MYOPORINEiE 

...       6 

LK(iUMlN0S^ 

...     58 

LABIATiE 

.  .       8 

RoSACEiE 

...       3 

MoNIMIACEiE 

...       1 

SvxiPRAGEiE 

...       2 

LAURINEiE 

...       2 

I>HU3BRACEJS 

...       1 

PROTEACEiB 

...     27 

M\KTACE^ 

...     38 

TUYMELEiE 

...       4 

Vm  BELLI  FER^     ... 

...       1 

EuPnORBIACEiE  ... 

...       5 

AkvLIACEvC 

...       1 

URTICACE.E 

...       1 

I>JU.iyTHACEiE     ... 

...       4 

Casuarine^ 

...       3 

ULUIACE.E 

...       5 

SANTALACEiE 

...       7 
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C?0K1FEH£  3  JOKOCAKJa 

CyCVUE^  1  CVPEKACE^ 

Ohchide^  .,*         .*.       5         Gramine^ 

tRlDB.% ...  I  LYCOPODIACE^    .   . 

LlLIAGS^  ,..  .*.  6  Fl  LICKS 

Excluding  new  speciea,  the  n^xt  moBt  interestiDg  tine 

(a)  Fonmdnrrin  phUicffoJin^  Lodfl.,  a  species  onJj  reco 
this  Continent  from  the  "  banks  of  subalpine  streani!^ 
Australian  Alps,  desceuding  into  the  pkinn  of  Gippski 
Hume  and  Murray  Tlh'ers,  F.v,MueihrJ^     Tt  alsi>  occ\i 
mania,  and  abundantly  ^o  in  the  northern  ialandof  Kei 

(d).   GramUfia  longifttifla.  Hook, 

All  tliedu  them  sp&dea  oucur  in  Narthern  QueauHknd 
woukl  hiirdly  have  expected  to  have  found  them  at  Mur 
thny  ha\'e  riRVer  been  collected  in  this  Colony  t>efore. 

T  paid  jjurticular  attention  to  the  Acaciaa  and  have  ent 
to  elucidate  ^ome  of  the  diHiculties  surrounding  the  da 
of  tbf^  nnmerourt  species  of  this  genua.  8ome  points, 
BtilL  i^mam  unsettled  fi'um  want  of  perfect  material;  foi 
the  occurrence  iii  thi&  Colony  of  A^  i^jcopkytht.  is  still,  I 
open  question;  and  the  fruits  obtained  wf»re  not  s 
mature  for  me  to  speak  with  any  certainty,  for  as  fai 
able  to  judge  they  diifereti  entirely  from  those  dest 
Bentham. 

A,  crttmiuicuhi  W©ndl.,  and  A.  tufiata,  Sieb.,  are  al 
I  hup©  t(j  deal  with  in  a  future  paper j  as  the  specimene 
were  not  altogether  satisjfaetory. 

To  the  Eucalypts  I  gave  perhapi*  more  attention  than 
Acacias,  as  tbe  late  Dr.  Woolls  and   Mr*  A.  Q.  Haml 
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already  described  the  Mudgee  representatives  of  this  genus,  and 
I  look  on  my  notes  as  the  connecting  link  between  the  Mudgee 
and  Coast  Floras.  I  was  surprised  to  find  E.  obliqtca  so  far  north, 
as  it  has  previously  only  been  recorded  from  southern  New  South 
Wales,  although  it  was  recently  found  at  the  National  Park  by 
Mr.  F.  Williams.  The  shape  of  the  fruit  in  the  northern  speci- 
mens differs  entirely  from  the  southern  form,  as  will  be  observed 
in  the  notes  under  this  sp>ecies. 

Other  Stringybarks  dispersed  throughout  the  district  are  E. 
etigenioides,  E.  macrorrhyncha,  and  E.  capitellata.  Three  species 
of  Ironbarks  were  met  with,  but  they  were  not  plentiful.  The 
most  valued  timber  is  perhaps  "Slaty  Gum,"  E^polyanthema,  var.; 
ghuci,  var.nov.;  and  I  consider  it  a  distinct  gain  to  the  botany 
of  the  Colony  to  have  the  correct  botanical  sequence  of  this 
valuable  tree  made  clear.  E.  alhens,  Miq.,  is  a  tree  also  valued 
for  its  durable  timber.  E,  globxdua  occurring  at  Nulla  Mountain 
is  also  worthy  of  note. 

My  list  of  grasses  is  poor,  as  most  of  my  specimens  were  lost 
in  transit. 
I  have  followed  Bentham  and  Hooker*s  classification. 

I  desire  to  tender  my  sincere  thanks  to  Mr.  J.  Dawson,  of 
Henbury,  Rylstone,  Surveyor  for  the  District,  for  his  invitations 
to,  and  hospitality  in,  his  several  camps,  from  which  I  was  enabled 
to  reach  without  any  expense  what  would  otherwise  have  been 
inac^certtible  country;  and  I  must  also  mention  his  kindness  in 
placing  at  my  disposal  men,  horses,  and  buggies  in  order  to  make 
my  collections  complete.  He  himself  is  no  mean  collector,  for  I 
am  indebted  to  him  for  some  valuable  botanical  material  and 
spei'imens. 

I  must  also  acknowledge  my  indebtedness  to  Mr.  G.  Harris,  of 
Mount  Vincent,  ne^r  Ilford,  for  his  kindness  while  staying  at  his 
homestead  during  ray  visit  to  the  district  in  1893,  for  it  was  from 
there  I  made  my  collections  of  the  flora  on  the  watershed  of  the 
Turon  and  Capertee  Rivers. 
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ci^mI.  dicotyledons. 

Sub-clHss  L     POLYPETALEJsL 
Seriea  I.    ThaUmiflore. 

RanunculacejE. 

Clematis  a.rista.ta,  R.  Br.     B^rigiLn  Ranges;  only  a  few  \* 

aeeiit  not  in  flower. 

C.  DLYCiKOJDKs,  DC.     The  moat  common  Clematis  it 

district;  September  and  October.* 

C*  MinnopHYLLA,  DC.  Murrumlxi  and  Taloobj;  S<^ptei 
I  have  placed  mj  sfiociijiens  provisionally  under 
ftpecieft  as  they  very  closely  resemble  it  in  form  of 
but  differ  in  having  anther  appendages. 

Raxunouhls  lappackus^  Hw.     Murrumbo;  September  (Howe 
fruit). 

DtLL£NtACE.E. 

HiBBKRTiA  BiLLAKDJKR!,  Rv.M.,  var  ouovATA,  Bentk    IViurrt 

October. 

H,  AcictJLAttiHp  F.v,M.      Onty  found  on  the  baiTen 
aoil  at  the  top  of  the  Gulf  Roiidi  leavefi  very  rigi 
pungent-pointed,  cjuite  a  distinct  variety  from  the 
form  J  November. 

H,  DIFFUSA,  R.  Br.,  var.  DiLATATAp  BentL  An  eKoeei 
narrow  leaved  form  of  this  variety  ia  found  or^  : 
the  wbol(3  district-  November. 


■Throughoat  thii  paper^  unleaa  otherwise  atated,  refereiitio*  of  thi 
nfc  UBf?<i  t'j  denote  tli^  montiiis  iu  wbicb  the  tpAci^  were  found 
flowmng. 


BY  R.  T.  BAKER.  433 

H.  UNEAR18,  R.  Br.,  var.  1  obtusifolia,  Benth.  Murmmbo 
Gate,  growing  amongst  the  Ironbarks,  E.  sideroxylon.  It 
seems  to  agree  better  with  this  doubtful  variety  of 
Bentham  than  any  other  described  Eibbertia,  I  cannot 
bring  myself  to  regard  it  as  a  variety  of  ff.  linearis,  as 
an  examination  of  the  anthers  shows  it  to  have  no 
aflSnity  with  the  type  of  //.  linearis,  which  has  15-20 
stamens,  while  the  Murrumbo  specimens  have  from  60 
to  70.  If  my  specimens  are  this  variety,  then  I  think 
the  specific  name  of  //.  obtusifolia,  DC.  (Syst.  Veg.  i. 
429),  should  stand. 

ViOLARIBiE. 

Htminanthbra  dbntata,  R.  Br.  On  the  western  watercourses 
of  the  main  Dividing  Range  at  Carwell,  near  Kylstone, 
and  on  the  eastern  watershed  on  the  banks  of  the 
Goulbum  River,  near  Murrumbo;  September. 

PiTTOSPOREiE. 

PmosPORUM  PQiLLYRiEOiOES,  DC.  Near  the  summit  of  Range 
on  the  right  bank  of  Bylong  Creek,  near  Bylong; 
September.  Never  before  recorded  so  far  east,  being 
strictly  a  dry  country  plant. 

BuBSARiA  8PIN08A,  Cav.  All  over  the  district  and  in  some 
localities  a  perfect  pest.  At  the  foot  of  the  Barrigan 
Ranges  is  a  variety  with  very  long  leaves  (2"),  and 
almost  spineless. 

ilAWANTUus  PROCUMBBX8,  Benth.     Rare;  October. 

CiTRiOBATUS  MULTiFLORUS,  A.  Cunn.     Barrigan  Ranges. 

Chiiranthus  LINEARIS,  A.  Cunn.  Near  Rylstone;  rare;  Decem- 
ber. 

Caryophylle^. 

Stillaria  PUNGEN8,  Brongn.  Exceedingly  common  on  sandstone 
ridges.     Mt.  Vincent;  November. 
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Malvacbje. 

SiDA  corrugatAt  Lindl,  var.  0BmcuL.iRis,  Benth,  ^ 
only  one  plant  seen,  and  that  at  Murrum 
consid^T^  an  inland  species,  with  the  ex* 
epecimeu  obtained  at  Broadland,  on  the  I 
River,  by  Robert  Brown;  and  it^  presence 
Ooullaurn  supplies  the  connecting  link  w 
countr)^  varieties;  October  (flower  iind  fruit 

AuOTiLON  TUiUTLOSUM,  Hook.  Bylong;  the  most  souti 
recorded-    September. 

HiQiBCCS  Btqrtii,  Hook.     H»re;  OctoWr  (flower  au 

STSRCtJUACEJfi. 

STERCtJUA  DivEitsiFOUA,  G.  DoTi,  "Kurfajong."  On 
ridges  in  the  district;  November  and  Deoem 
tree«  are  n£?ver  cut  down,  as  the  foliage 
stock  durinja;  times  of  drought.  A  peculiar 
neotiou  with  this  species  wti^  relateti  to  ta 
JJawiion,  surveyor  for  the  district.  He  states 
Jiving  tree  of  any  other  species  Ls  blazed  and 
Kapvroo^l  and  bark  eventually  grow  over  the 
aftc^r  a  few  years  no  trace  of  the  cicatrices 
on  thfi  trt^c,  but  if  the  bark  and  alburnum 
then  I  he  whole  lettering,  »&c.,  is  almost  asi  cle 
ilay  it  waa  originally  cut.  I  have  «eeri  m 
iiichesi  uf  the  outer  growth  h^id  bo^n  remov 
Rud  di^tiuct  UH  when  chiselled  36  years 
With  the  "Kurrajong"  (>'  diwr»i/oHa) 
mark  is  never  covered  by  the  alburnum  oi 
ulways  remains  on  the  j^urface  to  whatever  5 
may  increase  in  girth. 

lltiuJTQiA  Ri'OOB.4,  Hteetz.  Murrum  bo;  tbe  most  east 
rncoi-dedi  October* 

R<  PAKNfosA,  1{    Br,     (foulliunj  River. 
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Series  II.     DisciflorSB. 
LlNB£. 

Li!ruM  KARGiNALB,  A.  Cunii,     Goulbum  River;  September. 

Geraniace^. 
(Ikranium  DI88BCTUM,  Linn.     Talooby  and  Murrumbo;  October. 
Ebodicm  cygnorum,  Nees.     Murrumbo;  in  fruit  in  October. 

RUTACEiE. 

ZiBRiA  ASPALATHOiDES,  A.  Cunn.  MuFFumbo ;  October.  The 
two  previous  recorded  localities  for  this  Colony  are 
Wellington  and  Hunter  River. 

Z.  CYTI80IDB9,  Sm  Mt.  Vincent  and  Rylstone;  October  and 
November. 

BoBONiA  ?  MOLLIS,  A.  Cunn.  Bylong;  the  most  northerly  record 
if  these  specimens  are  those  of  B.  mollis]   November. 

B.  ANEMONiFOLiA,  A.  Cunn.,  var.  anbthifolia,  Benth. 
Murrumbo;  not  common;  September. 

Phibaucm  diosmbum,  a.  Juss.  Goulbum  River;  October  and 
Noveml)er. 

P.  GLAXDULOSUH,  Hook.  Only  found  at  one  spot,  at  the  foot 
of  Cox's  Gap  (Murrumbo  side).  I  have  my  doubts  about 
placing  the  specimens  under  this  species,  but  do  so  as 
they  come  nearer  it  than  any  other  N.S.  Wales  species. 
It  resembles  the  Western  Australian  P.  tuberculosum  in 
the  leaves  being  channelled  al>ove  and  the  margins 
scarcely,  or  not  at  all,  recurved,  and  the  flowers  are  in 
sessile  umbels  exceeding  the  last  leaves;  a  showy  shrub; 
height  about  10  feet;  September  and  Octol^er.  Since 
writing  the  above,  Mr.  Dawson  has  found  it  at  Kerrabie. 
Flowers  on  filiform  |)edicels. 
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P.  8QUAMULOSDM,  Betitb,      Common   on   all   the 
n^nges   from    Ry Intone   to   Goulbum   River; 
perliaps  the  most  conspicuous  shrub  in  the 
8ep  torn  her,  Allien  it  is  in  full  flower.     Height 
20   feet,  the   coast   representative  rarely  ex 
dozen  feet. 

Philothboa  australts,  Budge,  On  sandstone  ridges. 
th«  Npecimens  incline  to  Sieber's  P.  Reichei 
but  as  the  leaf  varies  in  nearly  every  plar 
placed  them  all  under  Rudge's  species  as  su^ 
Baron  von  Mueller;  September  to  Novembei 
white  or  pink,  as  distinct  from  the  mauve  cok 
Qoa&Xi  plants. 

OLACINE-fi. 

OuAx  STRICTA,  R.  Br     Muiiuinbo;  October  (flower  and 

Htackhousie-s:. 

8TA0Kfl0uaiA  MONOUTNA,  Labill.  On  moist  damp  flats;  S 
and  October. 

Rhamnb^. 

ALPHiTOJfiA  EXCKUSA,  Reifl^ek.  "Red  Ash;"  under  t 
of  the  high  rtjck-"*  on  the  banks  of  the  Goulbi 
{Maodonitld';^  Flat\  Murrumbo;  only  small  t 
in  early  fruit;  bark  white  and  smooth. 

FoMADSRRiH  LANiGEKA,  8ims.  Kelgoola  and  Barrigar 
B^^long;  Heptemljer. 

P.  PHYLiciFOUA^  Lodd.  Only  found  at  one  spot,  i 
two  miles  from  the  foot  of  Cox's  Gap,  Murru 
ou  th«  batiks  of  a  creek,  and  only  one  shrub 
thfit  abgtit  5  feet  high.  I  first  collected  it 
October,  1893,  find  again  visited  the  sam< 
8e^tuml>er,  189-!>j  Ijut  was  unfortunate  in  aga 
it  only  in  bud^ — ^owiiig  no  doubt  to  the  sever 
frtim  which  tbe  whole  Colony  was  suffering  at 
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I  look  on  this  specimen  as  a  particularly  interesting  find 
from  the  fact  that  it  has  only  previously  been  recorded 
from  this  Continent  from  the  "  banks  of  subalpine 
streams  under  the  Australian  Alps,"  so  that  now  this 
new  locality  brings  its  range  very  much  farther  north. 
It  occurs  abundantly  in  the  northern  island  of  New 
Zealand,  and  also  in  Tasmania.  I  have  compared  this 
northern  form  with  New  Zealand  and  subalpine  speci- 
mens, and  it  differs  little  from  them.  It  has  fewer  leaf 
scars  on  the  stems,  and  less  numerous  leaves;  its  height 
is  also  a  little  greater. 

P.   BETCLINA,    A.    Cunn.      Mount    Vincent,    near    Ilford; 
November. 

SAPINDACBiE. 

DoDON.«A  TRiQUETRA,  Wendl.  Bylong,  Murrumbo  ;  in  fruit  in 
September. 

D.  ATTB!?UATA,   A.  Cunn.      Mount   Vincent,  near   Ilford; 
November. 

D.  CUNEATA,   Rudge.       Murrumbo ;     in   fruit   in   October. 
Rylstone;  in  fruit  in  December. 

D.  FINN  ATA,  Sm.     Barrigan  Ranges;  September. 

Series  III.     CaljciflorSB. 

LfiOUMINOSiE. 

OxYLOBiiM  TRiLOBATUM,  Benth.  Murrumbo ;  on  sandfiats  near 
Ooulbum  River,  and  Kelgoola. 

MiRBKLiA  GRANDIFLORA,  Ait.     Kelgoola;  September. 

GoMPeoLOBiUM  UNCIXATUM,  A.  Cunn.  Bylong  Ranges;  Novem- 
ber. The  pedicels  are  longer  and  the  flowers  larger 
than  those  described  by  Bentham  (Fl.  Aust.  ii.  46),  but 
I  do  not  think  it  can  be  referred  to  any  other  species. 

0.    Hdeoblii,    Benth.      A   few   miles  west  of    Rylstone ; 
October. 
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Datibsia  C0BYMBO8A,  Hbq.,  var.  LiNBARis,  Locid-     A  V 
leaved  form  fonjid  at  Taloohjj  October, 

D,    LATiFOLiAj  K,  Br.       Mount   Yintsentj   near 
Taloi^by.     It  ig  called  **  Native  Hops  *'  on 
the  bitter  principle  contained  in  its  leave 
flower  in  Octoljer,  and  in  fniifc  in  November 
ber. 

D.  GEN  I  ST  I  FOLIA,  A.  Guun.  Only  seen  in  one  I* 
Murnimbo;  September  imd  October;  mostl 
levelfl. 

var.  coLLfeTlolDBa,  Benth*     Kelgoola;   $&\ 
Cudgegung  River. 

Ik  recuhvata,  J,H,M.  et  R^T.B.     Byloog;  Nov< 

PuLTKX.iiA  hcabka,  R  Br,,  var.  Montana,  Benth.     Qt 

Tttlooby;  October, 

P,  scABRA,  R.  Br,,  var.  micropuitlla,  var.nov. 
Kuvember.  As  my  wpecimens  posseHS  smaller 
any  deecrilicM:!  specimens,  and  are  much  shorte 
than  the  type,  I  propose  to  designate  it  a  n© 

P,  MicROPiiYLLA,  Sieb.     Portland  and  Cam  boon  j 

F.  tkrnata.  F.v.M.  Only  found  in  one  spot,  on 
west  of  Murruralw  Plainn;  Septoml^er  to  De 

DiLLWYNiA   FLORiuuNDAy  Sm.,  var.  9ERICBA,  BautL 
and  Talooby;  October. 

D.  KRiciFOLiA,  Sra-,  var.  PEfYLicoiDE^  Bdnth.     i. 

sftiidtttone  ridgeii, 

Sos0L£4  MiCROPHYLLA^  Sm.     Rylstone  and  Camboon; 

B.  EuxiFOLiA*  A.  Cunn,     Camboon;  October, 

Tkmpletokia  Muellbri,  Benth.     Mnrrumbo;  SepteiD 

HoVKA  uNBARiiij  R,  Br.      Murrumbo)    September   ( 
fruit). 
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H.  HBTKROPHTLLA,  A.  Cunn.  Kelgoolaj  in  flower  in  Septem- 
ber :  at  Talooby  in  fruit  in  October. 

H.  LONGiFOLiA,  R.  Br.,  var.  lancbolata,  Benth.  Found 
throughout  the  whole  district  under  shelving  rocks; 
flowers  blue,  not  showy ;  in  flower  in  September,  and 
in  fruit  in  December. 

H.  LONGIFOLIA,  R.  Br.,  var.  pannosa,  Benth.  Murrumbo  and 
Mount  Vincent;  September.  This  is  a  very  marked 
variety  compared  with  the  previous  one,  the  leaves 
being  smaller  and  the  petioles  shorter;  tomentum  on  the 
underside  of  the  leaves,  branches  and  petiole,  dense, 
woolly,  and  rusty-coloured. 

Lotus  australts,  Andr.  Camboon,  By  long,  and  Murrumbo ; 
November. 

Swaixsonia  microphylla,  a.  Gray.     Bylong;  September. 

S.  galegifolia,  R.  Br.  Throughout  the  district;  in  flower 
and  fruit  in  November;  eaten  by  cattle. 

f^LYciNK  CLAXDESTINA,  Wendl.     Talooby;  October. 

Desmodium  varians,  Endl.     Bylong;  October  to  November. 

Olycixb  TABACiNA,  Benth.     Murrumbo;  in  fruit  in  October. 

KiXNKDYA  MONOPHYLLA,  Benth.  Murrumbo ;  October  (flpwer 
and  fruit  ;  fairly  common;  Cox's  Gap,  with  leaves  largo 
and  stipules  persistent. 

*Medicago  denticulata,  Willd.    Murrumbo;  in  fruit  in  October. 

Cassia  brbmopoila,  A.  Cunn.  In  flower  at  Bylong  in  Septem- 
ber; Murrumbo;  in  fruit  in  October. 

C.  AU8TRALIS,  Sims.  Not  common;  Bylong  and  Murrumbo; 
October  to  December. 


Introduced. 
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Acacia  lanigera,  A.  Cunn.     Henbury  and  Rylstone  ; 
in   September  and   in  fruit  in    December, 
authentic  pods  of   this  species  were  obtaine< 
locality  (P.L.S.N.S.W.  2nd  Ser.  Vol.  x.) 

A.  juniperina,  Willd.  Murrumbo,  Road  to  Goulb 
September. 

var.  brownii,  Benth.     Banigan  Ranges. 

A.  ARM  ATA,  R.  Br.     Cox's  Gap,  Murrumbo;  Septe 

A.  V0MERIP0RMI8,  A.  Cunn.  Rare;  Kelgoola;  i 
In  the  specimens  collected  there  is  a  peculiai 
point  or  hook  instead  of  the  gland  usually  iox 
phyllodia  of  this  species. 

A.  UNDULiFOLiA,  A.  Cunn.;  var.  sertiformis,  Benth 
DYSOPHYLLA.  Benth.  Both  forms  are  met  wii 
whole  district  on  sandstone  ridges  ;  var.  sen 
most  abundant  in  the  Capertee  Valley,  but 
interspersed  with  var.  dysophylla  at  Cambooi 
and  Murrumljo. 

A.  verniciflua,  a.  Cunn.  Between  Rylstone  a 
Vincent;  September. 

A.  penninervis,  Sieb.  This  giant  Acacia  is  founc 
out  the  whole  district,  on  both  sides  of  the 
Range.  It  is  known  as  "  Black  wattle," 
bark  is  valued  for  its  tannin  properties.  At 
of  the  Capertee  Valley  some  trees  attain  a 
from  50  to  70  feet  or  more.  It  is  not  re< 
Mudgee  in  Mr.  A.  G.  Hamilton's  Census,  a! 
occurs  plentifully  not  very  far  east  of  that  tov 

Of  all  the  wattles  known  to  me  I  think  I  ( 
assign  the  first  place  to  this  one  for  possessing 
numerous  varietal  forms. 

Bent  ham  onl}'  gives  one  variety,  viz.,  falcifur\ 
which  he  includes  yl.  Jalcifoi^nis,  DC,  and  A.  c 
A.  Cunn. 
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At  least  three  distinct  forms  are  to  be  found  in  this 
district,  viz.  : — 

1.  Var.  normalis. — Phyllodia  lanceolate-falcate,  obtuse 
or  acuminate,  thinly  coriaceous,  3  to  5  inches  long  and  1 
inch  broad,  1 -nerved  and  prominently  penninerved,  the 
margins  nerve-like,  and  almost  always  with  a  short 
secondar}'  nerve  terminating  in  a  gland  a  short  distance 
from  the  base.  Pod  several  inches  long  and  lin.  broad, 
firm,  margins  parallel,  often  glaucous.  A  tree,  up  to  60 
or  70  feet  high.  It  is  the  bark  of  this  tree  that  is 
highly  prized  for  tanning. 

2.  Var.  lanceolata.  — A  tall  shrub:  branchlets  thin, 
angular,  phyllodia  uniformly  lanceolate,  narrowed  at 
both  ends,  secondary  nerve  very  indistinct ;  always 
narrower  than  in  var.  1.  Pod  much  lighter  in  colour 
than  any  of  the  other  forms,  about  J  in.  broad  and  6  to 
9  in.  long. 

3.  \B,T.ylauca. — A  shrub  of  a  few  feet  in  height,  branch- 
lets  red,  terete,  much  stouter  than  in  other  varieties. 
Phyllodes  broadly  obtuse,  glaucous,  coriaceous,  central 
nerve  and  margins  very  prominent,  the  gland  rarely 
present,  3  to  5  inches  long,  1  to  2  inches  broad.  Pod 
thickly  coriaceous,  2  to  4  inches  long,  under  one  inch 
broad.     Seed  mostly  orbicular. 

(Mr.  E.  Dawson  collected  the  whole  series  of  pods 
and  flowers  upon  which  these  remarks  are  based.) 

A.  NERIIPOLIA,  A.  Cunn.  Talooby  and^Murrumbo,  on  sand- 
stone ridges.  Appears  to  have  no  local  name.  At 
Mumimbo  Gate  there  are  a  few  fair-sized  trees, 
measuring  18  inches  in  diameter  and  20-30  feet  in 
height;  September. 

A.  GLADiiFORMis,  A.  Cunn.     Rylstone;  September. 

A.  HAKBOIDES,  A.  Cunn.     Talooby;   the  nearest  locality  to 
the  coast  yet  recorded  for  this  dry  country  species ; 
September. 
29 
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A.  fiUBULATA,  Bonpl.     Quite  local;  only  found  at  Mu 
Gate,  growing  amongst  Ironbarks,  E.  sideroxyl 
tall,  graceful  shrub,  with  long  pendulent  green  br 
'  September  and  October.     The  first  recorded  pods 

species  were  obtained  from  this  locality  (P.L.S  I 
2nd  Ser.  Vol.  viii.) 

A,  tcRASSiuscuLA,  Wendl.  A  common  wattle  thro 
the  district;  flowers  in  October  and  September  anc 
in  December.  I  have  preceded  the  name  with  a 
as  I  have  never  seen  an  authenticated  A.  craasii 
but  as  I  am  acquainted  with  almost  every  other  spe 
Acacia  found  in  New  South  Wales  I  cannot  ph 
specimens  under  any  other  than  this  one.  Th 
does  not  agree  with  Bentham's  description,  but  p 
his  were  wrongly  matched.  It  attains  almost  tl 
of  a  young  tree. 

A  NfiGLBCTA,  J.H.M.  et  R.T.B.  Perhaps  the  most  co 
of  all  the  Acacias  found  on  the  sandstone  ridg( 
langes.  This  is  considered  by  some  as  A.  lunai 
the  pods  are  entirely  different  from  those  descril 
Bentham  (B.  Fl.  Vol.  ii.  p.  373). 

A.  noMALOPHYLLA,  A.  Cunu.  "Yarran."  Talooby  ; 
i^ecorded  so  far  east  before. 

A.  ixioPHYLLA,  Benth.  I  have  obtained  only  young  p 
this  plant,  so  cannot  speak  with  certainty  as 
identity;  and  yet  if  it  is  not  this  species  I  do  not 
what  other  it  can  be,  as  it^  phyllodes  are  the  most 
of  all  the  Acacias  known  to  me.  It  is  by  far  the 
common  wattle  throughout  the  district  of  B; 
growing  under  the  hills  in  dense,  almost  impene 
masses,  and  is  in  fact  quite  a  pest.  It  attains  a  I 
of  about  15  feet;  September  and  October. 

A  '/  sp.nov.  Ry  Is  tone;  September.  This  I  regard  as 
species,  but  have  not  Ijoen  able  to  obtain  the  pods 
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is  a  low  shrub  of  a  few  feet,  with  long  linear  plurinerved 
phyllodes  and  short  axillary  racemes,  with  very  few 
flowers  in  the  head. 

A.  MKLANOXYLON,  R.  Br.  Only  small  trees  seen;  foot  of 
Barrigan  Ranges,  Mt.  Vincent  and  Kelgoola.  The 
timber  is  not  valued;  August. 

A.  IMPLEX  A,  Benth.     Barrigan  Ranges;  in  early  fruit 

A.  LONOIFOLIA,  Willd.  (a).  Var.  Bylongetisis,  var  nov.  This 
is  quite  a  distinct  variety  from  any  described  by  Bentham 
(B.  Fl.  ii.  398).  The  length  of  the  phyllode  has  already 
been  recorded  (P.L.S.N.S.W.  2nd  Ser.  Vol.  viii.  p.  311). 
The  racemes  are  shorter  and  more  compact  than  the  type 
and  other  known  varieties,  resembling  in  some  respects 
those  of  A.  ilorntoxylon'y  in  fact  it  might  be  looked  upon 
as  an  intermediate  form  between  these  two  species. 
Gulf  Road  and  Camboon. 

(6).  Var.  TYPiCA,  Benth.     This  variety  is  ^ound  on 
the  Barrigan  Ranges. 

A.  DORATOXYLON,  A.  Cunn.  **  Hickory."  At  Murrumbo,  on 
the  ranges  on  the  right  bank  of  the  Goulbum  River. 
It  also  probably  extends  to  the  Hunter  River,  as  a 
specimen  of  "  Hickory"  timber  from  that  locality,  which 
I  have  compared  with  the  Murrumbo  "Hickory,"  is 
exactly  identical.  I  consider  the  finding  of  this  species 
here  of  some  importance,  as  it  has  only  previously  been 
recorded  in  this  Colony  from  the  interior,  as  the  "  Spear- 
wood  of  certain  tribes."  Height  generally  from  15-30 
feet;  diameter  up  to  1  foot;  in  flower  in  September  and 
in  fruit  in  November  and  December. 

A.  Cdxninghamii,  Hook.,  and  also  var.  longisficata,  Benth. 
Cox's  Gap;  September.  I  am  indebted  to  Mr.  J. 
Dawson  for  the  pods  of  this  Acacia.  They  hardly  agree 
with  any  previous  descriptions.  Bentham  had  only 
unripe  pods  as  he  mentions  (B.   Fl.   ii.   p.   407),  and 
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from  the  pods  now  in  my  possession  I  am  i 
think  his  were  not  properly  matched.  Mr. 
specimens  of  fruit  are  attached  to  twigs, 
phyllodes,  and  stout,  strongly  3-angled  s 
early  flowers,  so  that  there  can  be  no  doi 
their  identity.  They  are  not  **  long  .  . 
flexuose  or  twisted,"  but  are  straight  or  slight 
2-3  inches  long,  under  2"  broad,  valves  </a*?t,  cc 
the  seed.  Seeds  small,  oblong,  longitudinal, 
first  straight  and  filiform,  and  gradually  thicki 
3  or  4  folds  under  the  seed. 

A.  DISCOLOR,  Willd.     Kelgoola;  September;  rare. 

A,  DEALBATA,  Link.  Occurs  throughout  the  dis 
Rylstone  to  the  head  of  the  Cudgegong ;  S 
Its  bark  is  never  used  as  a  tan,  the  inhabitai 
found  out  the  superior  tanning  properties  of 
wattlef'^cacm petninervis, Sieb.).  An  interesti 
of  this  Acacia  here,  is  that  the  plants  on  t 
have  short  leaflets,  2-3"'  long,  and  the  who 
glaucous,  whilst  the  plants  growing  on  the  pla 
gullies  have  linear  leaflets,  4  to  6  lines  ] 
glabrous;  and  the  tree  could  very  easily  be  mii 
A.  decurrens,  var.  normalis,  but  for  the  pods. 

A,  MuELLKRiANA,  J.H.M.  et  R.T.B  Foot  of  :^ 
Ranges  and  Road  to  Cox's  Gap,  Murrumbo;  ii 
August,  in  fruit  in  December. 

RoSACBiE. 

HiTBUS  PARviFOLius,  Linn.     Murrumbo,  and  on  the  b 

creek  at  Kelgoola. 
Ac.€XA  oviNA,  A.  Cunn.     Kelgoola.     Only  a  fewspecin 

SAXIPRAGBiE. 

Cebatopetalum  apetalum,  D.  Don.  In  the  gullies  at 
of  the  Cudgegong  River.  Vernacular  name 
wood  ;"  timber  used  for  lining  boards  of  house 
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ScHizoMBEiA  OVATA,  D.  DoiL  Gullies  at  the  source  of  the  Cud 
gegong  River. 

Droseracb^. 
Droseea  pbltata,  Sm.     Camboon. 

Myrtace^. 

Calythrix  tetragona,  Labill.  Camboon  and  Murrumbo^,  in 
flower  and  fruit  from  September  to  December. 

Bjeckkx  Cunning hamii,  Benth.  Found  on  the  eastern  and 
western  slopes  of  the  Dividing  Range  at  Murrumbo 
toward  the  Goulbum  River  and  Camboon,  respectively. 
This  is  the  first  time  it  has  been  recorded  on  the  eastern 
watershed;  October. 

Leptospermum    flavescens,  Sm.,  var.    grandiplorum,   Benth. 
Bylong;  November. 
L.   8C0PARIUM,  R.  &  G.   Forst.      Sandy  flats   towards  the 
Goulburn    River;  in  fruit  in  September. 

L.  ARACHNOiDEUM,  Sm.     Camboon;  in  fruit  in  October. 

L  LANKJERUM,  Sm.  Camboon ;  in  fruit  in  October.  I  am 
not  altogether  certain  about  my  determination  in  this 
case,  as  I  failed  to  gather  the  flowers.  The  leaves  are 
almost  pungent-pointed  and  the  fruits  large.  It  is 
probably  Bentham's  variety  (d)  of  this  species. 
L.  PARVIFOLIUM,  Sm.  Camboon  and  Murrumlx);  September 
and  October.  The  Murrumbo  specimens  are  charac- 
terised by  an  almost  glabrous  calyx,  with  triangular 
persistent  lobes. 

Callistkmon  8ALIGNU8,  DC,  var.  ANGUSTi FOLIA,  Benth.  Murrum- 
bo; Octol>er.  I  also  collected  a  large-leaved  variety  at 
the  same  place. 

Angophora  intermedia,  DC.  Found  mostly  on  the  alluvial 
flat«;  very  abundant  at  Bylong;  February.  This  is  a 
good  fodder  tree  in  time  of  drought.  It  is  also  an 
excellent  shade  tree  for  cattle.  The  timber  is  of  very 
little  value,  but  works  up  well  in  small  cabinet  work. 
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Eucalyptus  stellulata,  Sieb.     On   the   hills  overlook 
Capertee  Valley.     Small  trees  with  lead-coloure( 

E.  amygdalina,  Labill.  Known  locally  as  "  Peppei 
rare;  only  one  tree  seen,  at  Kelgoola  on  the  Cue 
River;  in  bud  and  mature  fruit  in  September. 

E.  OBLIQUA,  L'Her.  "  Stringybark."  Gulf  Road, 
species  has  never  been  found  so  far  north  befor 
fruits  differ  from  those  figured  as  E.  ibliqua  in  I 
•* Flora  of  Tasmania"  (i.  136,  t.  28),  and  also  f 
delineation  in  Baron  von  Mueller's  *  Eucalyptogra 
both  instances  the  fruits  are  shown  with  a  con 
countersunk  rim,  but  in  my  specimens  the  fn 
heimspJierical,  with  a  Jl(it^  broad  truncate  rim 
shape  of  the  leaves  corresponds  in  every  particu 
all  the  descriptions  and  figures  published  of  E, 

A  microscopial  examination  of  the  anthers 
them  also  to  agree  with  Bentham's  description 
iii.  p.  204). 

This  form  of  E.  obliqua  is  evidently  peculiar 
South  Wales,  as  it  has  also  been  found  near  the  I* 
Park  (F.  Williams). 

This  species  probably  occurs  also  at  Mudgee,  a 
not  collected  by  Hamilton  (P.L.S.N.S.W.  2i 
Vol.  ii.  p.  279). 

E.  capitellata,  Sm.  Found  throughout  the  whole 
in  both  basaltic  and  sandstone  country.  From  B 
to  the  Goulburn  River  it  goes  by  the  name  of  * 
Stringybark,"  the  same  as  E.  ettyenioides ;  in  f 
settlers  look  upon  them  as  one  and  the  same  spec 
on  the  watershed  between  the  Capertee  and  Turon 
it  is  called  "Silvertop"  and  "Messmate," — rathe 
tunate  terms  and  not  mentioned  here  to  be  perpe 
but  only  as  a  warning,  as  it  is  now  generally  dec 
botanists  to  reserve  those  terms  for  E.    amyg 
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The  large-fruited  form,  the  same  as  that  found  on  "North 
Shore,  TVoolh"  (B.  Fl.  iii.  206)  predominates.  The 
smaller-fruited  forms  are  occasionally  met  with,  and  as 
£.  eugenioides  is  also  to  be  recorded  from  here,  I  should 
like  to  venture  the  opinion  that  this  latter  species 
should  be  merged  into  E.  capiiellata  or  vice  versa,  and 
the  two  regarded  as  extreme  forms  of  the  same  species. 
Bentham  places  E.  eugeuioidesy  Sieb,  as  a  variety  of  E. 
piperita,  but  there  appears  to  me  very  little  connection 
except  in  the  matter  of  bark. 

The  type  fruits  of  this  species  resemble  the  fruits  of 
E.  eugenioides  in  every  particular  except  size,  and  the 
smaller  varieties  cannot  be  distinguished  from  those  of 
E.  eugenioides  ;  in  fact,  they  are  the  E,  eugenioides  of 
some  authors. 

K  MACRORRHYNCHA,  F.v.M.  "Red  Stringybark."  This  is 
considered  the  best  stringybark  in  regard  to  durability 
of  timber,  and  is  highly  prized.  It  occurs  only  on  the 
western  slopes  of  the  ranges;  November  and  December. 

K  PIPERITA,  Sm.    "  Blackbutt."    Mount  Vincent,  near  Ilford. 

K  8IDBR0XTL0N,  A.  Cunn.,  var.  fallens,  Benth.  "Iron- 
bark."  This  variety  previously  had  been  recorded  only 
from  one  locality.  New  England  (C.  Stuart).  Its 
southern  extension  must  now  be  brought  to  the  Mur- 
rumbo  Plains,  where  it  is  the  only  Ironbark.  The  buds 
are  smaller  than  the  typical  Liverpool  and  Parramatta 
specimens  of  E.  sideroxylon,  and  very  much  resemble  those 
of  £,  paniculata.  The  blue  glaucous  leaves  contrasting 
with  the  black  bark  give  certain  patches  of  bush  a  very 
pretty  appearance.  The  timber  is  not  considered  of  any 
value.     Flowers  profusely  from  September  to  December. 

K  MELLIODORA,  A.  Cunn.  "Yellowbox."  Throughout  the 
district,  mostly  on  flats.  Timber  very  durable,  but 
difficult  to  obtain  in  any  size,  as  most  of  the  trees  have 
a  tendency  to  barrel  in  the  trunks. 
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Art  A.  Cunningham,  C.  Moore,  and  F.  v. 
each  record  a  different  bark  (B.  Fl.  iii.  210),  1 1 
tion  here  that  in  all  instances  I  found  the  bark  ": 
ancl  presistent,"  and  its  inner  surface,  when  fr 
fry  in  tlie  tree,  has  a  very  yellowish  appearance  i 
tbc>  exposed  sapwood,  hence  its  local  name. 

E*  n^CMAs roMA,  Sm.,  var. micraxtha.  "Brittle  Gum 
bcK.>ti,  on  the  western  slope  of  the  Range,  an 
Vincent,  near  Ilford. 

E.  POLYANTHEMA,  Schau.  "  Red  Box,"  "  Slaty 
Tbeio  are  three  distinct  varieties  of  this  spec 
found  in  the  district. 

{a).  In  the  neighbourhood  of  Rylstone  it  go 
niune  of  "  Red  Box,"  and  the  timber  is  consi 
no  value  whatever.  The  trees  are  of  no  greai 
tave  a  dirty  scaly  bark  at  the  butt  but  smooth  oi 
and  ftre  found  on  poor  sandstone  country.  Tl 
are  uniformly  oval,  on  fairly  long  petioles,  veins 
marginal  one  removed  from  the  edge,  under  thr 
luug,  And  glaucous  on  both  sides  ;  flowers  s: 
flower  in  December ;  fruit  turbinate,  under  i 
luijg  in  diameter. 

(/j).  At  Cam]>oon,  7  miles  north  of  Rylstone 
a  rani?ty  with  smooth  bark,  long  lanceolate  lea 
ou  Imith  sides,  the  veins  oblique,  the  marginal 
to  the  edge;  the  petiole  long,  sometimes  twisted 
larger  than  in  previous  variety,  outer  stamen 
fruits  turbinate,  3  lines  in  diameter,  rim  thin  am 
ft.nd  similar  to  the  coast  E.  pofyanthema ;  fi 
Oetoher;  timber  good. 

(r.).  On  the  eastern  slope  of  the  Dividing  R 
extending  to  the  Goulburn  River  there  is  to  me 
imjHirtant  variety  known  as  "  Slaty  Gum."  1 
atv  hivge,  with  very  straight  barrels,  and  the  i 
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highly  valued  and  considered  equal  to  if  not  superior  to 
Ironbark.  The  bark  is  smooth,  with  a  silvery  sheen. 
The  leaves  differ  from  those  of  the  two  other  varieties  in 
being  much  narrower  and  glaucous,  the  venation  being 
the  same  as  in  the  Camboon  variety.  The  flowers  are  the 
smallest  of  the  three  varieties,  the  stamens  are  all  fertile 
as  in  the  first  variety,  the  fruits  glaucous,  1  line  in 
diameter. 

I  was  at  first  inclined  to  consider  these  as  three  dis- 
dinct  species  (being  so  looked  upon  by  the  residents), 
but  a  microscopial  examination  of  the  anthers  proved 
them  identical.  The  anthers  are  cylindrical,  "truncated, 
opening  by  terminal  pores"  in  each  variety,  and  as 
faithfully  figured  by  Baron  von  Mueller  in  his  "  Euca- 
lyptographia."  There  is  evidently  an  error  in  Bentham's 
description  of  the  anthers  (B.  Fl.  iii.  214). 

In  closing  these  remarks  I  would  like  to  point  out 
that  the  New  South  Wales  E,  polyanthema  differs  con- 
siderably in  the  character  of  its  bark  from  the  Victorian 
form,  which  has  "  an  ashy-grey,  persistent,  rough  and 
furrowed  bark"  (F.v.M.,  B.  Fl.  iii.  213),  while  all  the 
trees  seen  by  me,  and  I  have  collected  from  the  coast  to 
the  western  slope  of  the  Dividing  Range,  are  smooth- 
barked.  The  leaves  of  the  Sydney  E.  polyanthema  are 
much  larger  and  more  ovate  than  any  of  the  three 
varieties  above  enumerated. 

K  HEMIPULOIA,  F.V.M.  "  Box."  Throughout  the  district  on 
the  flats.  It  is  not  by  any  means  the  fine  upstanding 
tree  growing  on  the  coast  near  Parramatta. 

It  was  found  in  flower  at  By  long  and  Murrmnbo  in 
October.  Mr.  A.  G.  Hamilton  gives  the  flowering  time 
at  Mudgee,  40  miles  east,  as  April  and  May,— an 
evidence  of  the  uncertain  times  of  flowering  of  Eucalypts. 
I  have  kept  this  species  apart  from  the  following,  as 
I   consider   them   quite   distinct   when   the    follo>ving 
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clifFereiiceH  are  t^iken  into  account,  namely  : — si 
anfl  venation  of  leaves;  size  of  flowers  and  fn 
shape  of  anthersj  whicli  in  this  case  resembl 
"  Slaty  Gujik" 

K      ALBEXS,     Miq.     (E,     HKMIPHLOIA,     var.     ALBENS, 

'*  Box;  *'  "  White  Box/'  l^^entham  considerec 
very  riistinet  species  '*  {B.  Fl.  iii.  p.  21 9  \  but  1 
Mueller  has  pliiecd  it  as  a  variety  of  K  hi 
When  seen  ^n-owing  in  juxtaposition  with  E.  h 
its  ch aract lyrist  ic  dilTerGnees  are  very  marked, 
iiig  to  Bamn  von  Mueller  it  has  a  dull  green, 
l>ark,  but  I  have  always  found  it  with  a  whitii 
t4?i!  t  che<  luerwl  Imrk ,  stime  what  approaching  E.  hi 
frrnn  wliiclj  it  also  tiiffers  in  the  larger,  angul 
calyx  (nearly  9"'  long),  larger  fruits,  and  in  "  t 
lieiiig  \j!?ually  glaueoua  or  almost  nearly  white." 
glulmlar,  opening  at  the  side  by  almost  circit 
eimnective  much  developed. 

Tlie  timliersi  nf  the  twu  Bj>ecies  are  of  equal  o 
is  alwayw  fnurul  growing  under  the  Ranges 
Iwmks  of  By  long  Ci^eek,  and  gradually  ascenc 
till  met*ting  the  "Slaty  Gum,"  E. polyanthe^na, 
bcr  anri  OctolK^r, 

E-  si»t:uoriiUitA,  Bc-nth.  **  Iron  bark."  On  the  i 
muges^  at  ^lurrumlw,  juid  only  represented 
wpoi'imenh  uf  tlitn  ^^^ranrl  fnrest  monarch  of  the 
fruit  ami  hu<l  in  Si^phmilier, 

K  ctiKBiiA,  F.VhM.  Fmind  throughout  the  distri 
njoHt  i'ljnniion  of  all  the  "  Ironbarks,"  and 
iiiu*  VAlue<i  for  iU  timlH  1%  the  others  never  apj 
grow  to  any  Hm\  Sliitigli-s  that  had  lain  on  tl 
expuHPil  In  tho  ^vt*^ither  for  over  five  years,  wer 
OH  ^vlien  first.  Niplit.  Nuue  of  the  Ironbarks 
Mideretl   t'ljual    in   durability  to  "Slaty  Gum 
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Splendid  forests  of  this  grand  timber  are  being  ring- 
barked  by  the  selectors.  The  flowers  are  very  much 
sought  after  by  bees,  and  are  their  standby  during  times 
of  drought  when  other  flowers  are  scarce;  September. 

R  GLOBULUS,  Labill.  A  small-fruited  variety  occurs  at  Nulla 
Mountain,  24  miles  east  of  Rylstone. 

K  DEALBATA,  A.  Cunn.  "  Sallow."  I  am  not  at  all  certain 
that  my  diagnosis  in  this  instance  is  correct,  but  I  place 
the  specimen  collected  at  Ganguddy  Creek,  18  miles  east 
of  Rylstone,  provisionally  under  this  species. 

E.  VIMINALI8,  Labill.  Found  throughout  the  district  on  low 
levels;  known  under  several  vernacular  names  such  as 
"White  Gum,"  "Swamp  Gum,"  "River Gum,"  "  Brittle 
Gum;"  timber  not  used. 

R  TERBTICORNI8,  Sm.  "  Red  Swamp  Gum ; "  "  Red  Gum." 
Throughout  the  district  on  flats.  A  profuse  flowerer 
during  October,  November  and  December.  It  is  the 
common  form  with  a  long  operculum.  I  am  inclined 
to  place  this  and  the  preceding  species  under  one  name- 

R  Stuartiana,  F.v.M.  "Woolly  Butt."  At  Mount  Vin- 
cent, near  Ilford,  and  Ganguddy  Creek;  timber  worthless. 

R  PUNCTATA,  DC.  Kelgoola,  at  the  source  of  the  Currajong 
River.  The  dark  copper-coloured  foliage  of  this  tree 
makes  it  very  conspicuous  amongst  other  Eucalypts  of 
the  bush  in  this  locality,  where  it  goes  by  the  local  name 
of  "  Ironwood."  At  Mount  Vincent,  near  Ilford,  it  is 
known  as  "  Red  Gum  " 

R  (JUNNii,  Hook.  f.  Occurs  on  both  sides  of  the  Dividing 
Range.  Known  as  "  Mountain  Gum  "  at  Kelgoola,  but 
has  no  vernacular  name  at  Murrumbo. 

R  TRACHYPiiLoiA,  F.V.M.  Only  found  at  two  places,  Cox's 
Gap  and  Murrumbo  Gate.  It  has  not  been  recorded 
from  any  other  locality  in  this  Colony,  and  is  known  only 
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from  the  Burnett  River,  Queensland  ("Bl 
Kino  exudes  very  freely.  Timber  hard,  coloui 
Gum;  not  used.  In  fruit  in  September  and 
E.  BUGENioiDES,  Sieb.  "White  Stringybark." 
the  watershed  between  Capertee  and  Turon  " 
also  on  the  Barrigan  Ranges,  probably  thro 
whole  district.  (See  remarks  under  E,  capit 
Eur,Bi?rA  Smithii,  Poir.  Occurs  plentifully  in  the  gul 
extreme  head  of  the  River  Cudgegong,  am 
"  Lilly  Pilly." 

UMBELLIFBRiE. 

EnYKaii^M  R08TRATUM,  Cav.     Rylstone;  in  fruit  in  De 

ARALIACEiE. 

A-^TBOTHICHA  LEDiFOLiA,  DC.  The  narrow-leaved  ^ 
found  at  Camboon,  in  flower  in  October;  and  i 
leaved  form  with  narrower  panicles  at  Bylon 

Sub-class  II.     MONOPETAL^. 

LORANTHACE^. 

Lo  RAN  THUS  BiDWiLLii,  Benth.  Only  at  one  locality,  < 
on  Callitris  sp.  Previously  recorded  only  i 
Bay,  Queensland. 

L*  CELASTROiDEs,  Sieb.     Rylstone;  in  fruit  in  De 

L.    PBXDULUS,    Sieb.       A   long-leaved    variety, 
measuring  sometimes  over  a  foot.     Mount  V 
Camboon;  in  flower  in  November  and  in  fruit 

NoTOTHixos  coRNiFOLius,  Oliv.  Bylong.  On  Stercw 
folia,  G.  Don;  September  and  October. 

RUBIACEJE. 

CAN'nnuM  OLEiFOLiUM,  Hook.  Collected  when  in 
Karrabie,  by  Mr.  J.  Dawson,  L.S.,  and  by  m 
Goulbum  River,  Murrumlx),  but  not  in  flow 
Previously  recorded  only  from  the  interior  of  t 
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CopROSXA  HiRTKLLA,  Labill.  Moiint  Vincent,  near  Ilford;  Novem- 
ber. 

PoMAx  UMBBLLATA,  SolancL     Camboon;  October. 

AsPRRULA  coxFBRTA,  Hook.     Camboon;  October. 

Gauum  Gaudichaudi,  G.  Don.     Camboon.     October. 

Composite. 

Olearia  ramulosa,  Benth.,  var  communis,  Benth.  The  common 
New  England  form,  "  with  glabrous  glandular  achenes." 

VrrTADixiA  AUSTRALis,  A.  Rich.     Camboon;  October. 

V.  AUSTRALIS,  A.  Rich.,  var.  dissbcta,  Benth.     Murrumbo  ; 
October. 

Bracoycomb  Sturtii,  Benth.     Camboon;  October. 

B.  GR  ami  KB  A,  F.v.M.     Talooby,  Murrumbo:  October. 

B.  LINE ARi FOLIA,  DC.     Camboon;  October. 

B.  MULTIFIDA,  DC.     Murrumbo;  October. 

SiEGESBBCKiA  ORiBNTALis,  Linn.     Murrumbo;  October. 

EcupTA  PLATYOLOSSA,  F.V.M.     Bylong;  November. 

Craspidia  Richba,  Cass.     Murrumbo;  October. 

Cassikia  ?  LEPTOCEPHALA,  F.V.M.     In  bud  in  November. 

IxiOLANA  LEPTOLEPI8,  Benth.  Murrumbo ;  the  most  e«isterly 
locality  recorded ;  generally  regarded  as  an  interior 
species;  September. 

PoDOLBPis  ACUMINATA,  R.  Br.  Camboon;  bracts  very  acuminate 
in  my  specimens;  October. 

liiPTORRHYNCHoa  8QUAMATUS,  Less.     Talooby;  October. 

Hbuchrysum  scorpioides,  Labill.  Common ;  some  specimens 
measure  2  feet  in  height;  October. 

H.  BRACTEATUM,  Willd.      A  tall  perennial  of  2  feet,  with 
long  linear  leaves;  Murrumbo;  October. 
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H.  APicuLATUM,  DC.  Throughout  the  district;  Sej 
December. 

H,  BEMiPAPPOSUM,  DC,  and  var.  brevifolium,  S 
Candolle  considered  this  variety  as  a  distii 
{II.  microlepis^  Prod.  vi.  195).  I  was  at  fin 
to  agree  with  his  view,  but  I  have  since  found 
from  the  root  or  base  of  the  stem  of  the  typical 
proving  what  Bentham  suspected  (B.  Fl.  iii.  ( 
there  is  only  one  species.  The  two  forms  on 
stem  make  a  unique  herbarium  specimen. 

H*  DiosMiFOLiuM,  Less.  Throughout  the  distric 
to  December.     Quite  like  the  Sydney  form. 

H.  BHEVIDECURRENS,  J.H.M.  et  R.T.B.    Murrumbc 

H,  TESSELATUM,  J.H.M.  et  R.T.B.  Murrumbo,  ai 
overlooking  By  long  on  the  east  of  Torrie  Lod 

Ji,  CuNNiNGHAMii,  Benth.  Barrigan  Ranges,  By 
tember.  I  have  placed  my  specimens  u 
species,  although  they  differ  from  Bentham^s  ( 
in  having  leaves  over  1  inch  long  (\"  Benth.) 
florets  (3  Benth.) 

Helipterum  anthemoides,  DC.     Murrumbo;  Novemb 

H.  i^fCANUM,  DC.     Common  everywhere;  October 

ber. 

H.  DIM0RPH0LEPI8,  Benth.  Fairly  common  in 
Murrumbo  and  Camboon;  September. 

Gkaphalium  luteo-album,  Linn.     Murrumbo;  Octobe 

Erechtites   arguta,    DC,   var.    dissecta,   Benth. 
Octol)er. 

Also  a  variety  which  is  not  "  scabrous,  wi 
hairs,"  and  is  without  toothed  auricles;  fl 
not  dense. 

K  QtADKiDENTATA,  DC.     Camboon;  October. 
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Sekbcio   LAUTU8,  Sol.      Murrumbo,  Talooby  and   Mt.    Vincent; 
October. 

S.  VELLEioiDM,  A.  Cunn.     Talooby,  Bylong  Creek;  October. 

Ctmboxotus  Lawsonianus,  Gaud.     Camhoon;  October. 

MicBOSEBis  FoRSTBRi,  Hook.  Not  very  common;  only  found  at 
Murrumbo;  September. 

Sl'^LIDEiE. 

i^UDiUM  LARiciPOLiuM,  Rich.     Camboon. 

GoODENIACEiE. 

GooDiKiA  BARBATA,  R.  Br.  An  undershrub;  on  the  eastern  and 
western  slopes  of  the  Dividing  Range  at  Camboon  and 
Bylong  respectively.  This  is  its  most  northern  locality; 
October  and  November. 

G.  DBCURRBNS,  R.  Br.     Bylong  Ranges;  November. 

G.  OVATA,  Sm,  Bylong,  under  the  shelter  of  rocks,  mostly 
in  moist  situations;  November.  These  specimens  are  G. 
acuminata^  R.  Br.,  placed  under  the  above  species  by 
Bentham.  The  leaves  are  uniformly  broadly  lanceolate, 
denticulate,  1-1^  inches  long,  non-viscid  and  hoary  on 
both  sides. 

G.  HCTEROPHYLLA,  Sm.     Camboon;  October. 

G.  PINNATIFIDA,  Schlecht.  Murrumbo;  October  and  Septem- 
lx?r. 

G.  PAXicuLATA,  Sm.     Murrumlx);  October. 

Sc.EvoLA  MiCROCARPA,  Cav.     Bylong  Ranges;  November. 

I>AiiPiERA  Brownii,  F.v.M.  Cox^s  Gap;  September  andNovem- 
l)er. 

D.  ADPRES8A,  A.  Cunn.  Murrumbo ;  the  most  easterly 
nyrorded  locality;  October. 
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Campanulace^. 

laOToMA  AXILLARIS,  Lindl.     Bylong  Ranges;  Novembei 

I.  FLUViATiLis,  F.v.M.     BjloDg;  November. 
Wahlbnbbrgia  gracilis,  a. DC.     Everywhere;  Noven 

EPACRIDEiE. 

Stypiiblia  LiETA,  R.Br.,  var.  angustifolia,  Benth.  A 
and  Murrumbo  on  the  sandy  flats  and  sandsto 
Bentham  (B.  Fl.  iv.  p.  147)  queries  the  eolo 
flowers,  but  in  every  instance  I  found  them  re< 
never  found  this  variety  near  Sydney. 

K.  LiETA,  R.  Br.,  var.  glabra,  var.nov  I  am 
about  the  specimens  placed  here  under  a  ne^ 
but  I  prefer  this  to  proposing  a  new  spec 
flowers  are  red,  the  sepals  acute,  and  the  leave 
lanceolate, —  characters  not  included  under  I 
description  of  the  species;  Camboon;  October. 

AiSTttOLOMA  HUMiFUSUM,  Pers.  "  Groundberry."  Evt 
apparently  in  flower  and  fruit  all  the  year  roi 
Murrumbo  it  is  quite  an  erect  shrub;  from  1-2 

Meltchrus  urceolatus,  R.  Br.  The  specimens  foun 
western  slope  at  Rylstone  and  Mt.  Vincent  c( 
to  A.  Cunningham's  M.  medius ;  while  thos 
eastern  slope  at  Murrumbo  to  his  M,  erube, 
think  they  are  good  species,  but  as  Bentham  h 
them  under  Jf.  urceolatus,  R.Br.,  I  have 
his  classification.  September;  in  fruit  in  Novel 
December. 

BUAOHYLOMA  DAPHNOIDBS,  Benth.  Only  seen  at  Murrui 
no  doubt  common. 

LissAXTHE  STRiGOSA,  R.  Br.     Murrumbo;  September  and 

Lkucopogon  lanceolatus,  R.  Br.     Kelgoola;  Septembei 
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L  MiCROPHYLLUS,  R.  Br.     Kelgoola;  September. 
L.  viRGATUS,  R.  Br.     Camboon;  October. 

L.  MUTicus,  R.  Br.     Camboon,  Bylong  Ranges;  flowers  and 

fruit  in  November. 
L  BSQUAMATUS,  R.  Br.     Very  common  on  sandstone  ridges; 

September  and  October. 

Epacris  rbclinata,  a.  Cunn.     Kelgoola,  Camboon  and  Talooby; 
October.     This  is  its  most  northern  limit. 
£.  PULCHELLA,  Cav.     Only  found  on  one  patch  of  sandstone 
at  Kelgoola. 

Draoophyllum  secundum,  R.  Br.  Bentham  notes  under  this 
species  (B.  Fl.  iv.  263)  **  the  filaments  are  represented 
in  the  Bot.  Mag.  [t.  3264]  as  free;  I  have  always  found^ 
them  adnate  to  the  corolla-tube.''  In  the  specimens 
collected  at  Kelgoola  the  anthers  were  free. 

Jasminbjb. 

NoTELfA  MicROCARPA,  H.  Br.  On  the  summit  of  the  Dividing 
Range  at  Mt.  Vincent,  near  Ilford;  November.  This 
is  the  most  southerly  locality  for  it  yet  recorded. 

APOCYNBiE. 

Ltonbla  eucalyptifolia,  F.v.M.  Bylong ;  the  most  easterly 
locality  in  this  colony  yet  recorded  for  it. 

ASCLEPIADEA. 

Massdenia  suaveolens,  R.  Br.     Murrumbo. 

LoOANIACEiE. 

LooAKiA  FLORIBUNDA,  R.  Br.  Common  throughout  the  district. 
It  is  of  a  lighter  green  than  the  coast  variety,  and  also 
does  not  dry  so  black;  September. 

GENTIANBiE. 

SiBJSA  OVATA,  R.  Br.     Camboon;  October. 

EBTTHRiBA  AUSTBALI8,  R.  Br.     Camboon;  October. 
30 
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BORAGINEJS. 

Htosotih   austbalis,  R.  Br.      Only  on   the   w*5steiTi 
Dividing  Range  at  Rylatone;  December. 

C^^OOLQsaUM  AUSTRALB,  R.  Br.     "  A  tall,  erect  coarse! 
plaati."     Murrumbo;  October. 

Solans^. 

SOLANUM  BTEtLlGBRUM,  Sm. 

S.  viOLACEOM,  R.  Br.     On  the  eastern  slope  of  the 
Ran^^e  from  top  of  the  Gulf  to  Murrumbo ;    i 
and  £ruit  in  October  and  November.     It  differs 
ordinary  S.  violdceum  in  having  broader  calyx- 

S.  VIOLACECM,  R.  Br.,  var.  VARIEGATA,  var  nov.  I  f( 
specimen  growing  between  the  bark  and  sapwoot 
phora  intermedia  on  the  Gulf  Road.  The  white : 
gave  It  a  very  attractive  appearance,  and  w 
approaching  it  I  thought  I  had  got  something 
propose  to  call  it  a  variegated  form  of  S.  vioioi 

S.  AMEiLYMERUM,  Dun.    Talooby;  October.    Bentban 
that  this  may  prove  to  be  a  variety  of  S.  v^iolfu 
after  comparing  specimens  of   both  I  think 
distinct  species. 

S.  CAMPANULATUM,  R.  Br.  Murrumbo  Kang^; 
(blowers  and  fruits). 

S.  ciNKRKUM,  R.  Br.     Murrumbo;  October;  rare. 

SCROPHULARINBiE. 

GftAtlOtA  Pkuuviana,  Linn.     "  Brooklime."     In  creeks 
Yiucent,  and  Kelgoola. 

Euphrasia  Bhownii,  F.v.M.     Throughout  the  district 
ground;  September. 
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Myoporinbje. 


Mtopobum  acuminatum,  R.  Br.,  var.  angustipolium,  Benth. 
Rylstone  and  at  the  foot  of  the  Bylong  Ranges.  In 
flower  in  September,  and  in  fruit  in  November. 

BL  DBSERTi,  A.  Cunn.  Rylstone  and  Murrumbo.  I  do  not 
think  it  has  been  recorded  further  east  than  these  twa 
localities.  Bentham  (B.  Fl.  v.  p.  5)  in  his  description 
of  this  species  gives  the  number  of  stamens  as  five, 
whilst  I  found  only  four  in  my  specimens  ;  September 
and  October  (flowers  and  fruits). 

M.  PLATYCARPUM,  R.  Br.  Murrumbo;  October.  This  species 
has  previously  been  recorded  only  from  the  dry  interior,. 
i.«.,  Murray  and  Darling  Rivers.  . 

Erimophila  lonoifolia,  F.v.M.  On  the  western  slopes  of  the 
Ranges  to  the  east  of  Bylong  Creek.  This  is  the  most 
easterly  locality  yet  recorded;  September. 

liABIATiE. 

Scutbllari  A  MOLLIS,  R.  Br.  Camboon.  This  is  its  most  northern 
locality  recorded;  October. 

PROflTANTHBRA  PRUNSLLOIDBS,  R.  Br.  Mumimbo  Ranges; 
October.  A  beautiful  shrub,  the  profusion  of  large 
white  flowers  making  it  most  attractive. 

P.  DBALBATA,  R.T.B.  At  the  foot  of  Cox's  Gap,  Murrumbo 
side;  September. 

P.  8TRI0TA,  R.T.B.    Mount  Vincent,  near  Ilford;  November. 

P.  BMPETRIFOLIA,  Sieb.     Murrumbo;  October. 

Wb8TRI5GIA  lonoipolia,  R.  Br.  Murrumbo;  October  and 
November. 

Tbcorium  cortmbosum,  R.  Br.,  var.  microphyllum,  var.nov. 
Murrumbo;  October. 
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Ajuqa  australis,  R.  Br.  This  species  grows  very  luxi] 
By  long,  reaching  sometimes  3  feet  in  height, 
form  was  found  at  Murrumbo. 

Subclass  III.     MONOCHLAMYDE^. 

MONIMIACBJE. 

DoRfPHORA  SASSAFRAS,  Endl.  In  the  sassafras  gullii 
source  of  the  Cudgegong  River. 

LAUBINEiE. 

CAfliYTHA  PUBBSCEN8,  R.  Br.      Camboon ;    October  (fl< 

fruits). 

C.   MELASTHA,  R,  Br.      Mumimbo ;    October   (flo 

fruits). 

Proteacb^. 

FBrTBOPHiLA  PiTLCHBLLA,  R.  Br.  On  sandstone  country 
l>er  (fruits). 

IsopoGoy  PETI0LARI8,  A.  Cunn.     Bylong  Ranges;  Octol 

I.  Dawsoni,  R.T.B.  Murrumbo,  on  the  summi 
Ratigcs  on  the  north  of  the  Murrumbo  Pla 
original  specimen  upon  which  this  species  waz 
was  not  a  true  representative.  A  second  vi 
kK;iility  revealed  a  much  larger  shrub  than 
described.  It  is  at  least  20  feet  high,  in  fact 
of  Isopogons  in  Eastern  Australia.  Theflowe 
very  showy  and  attractive,  and  as  it  flowers 
presents  quite  a  picture,  and  is  well  worth] 
vation;  September. 

CoNOflPERSIUM      TAXIFOLIUM,     Sm.,     var.      LANCBOLATUM. 

Bylong  and  Murrumbo;  October  and  Novemb 
variety  was  collected  on  the  Hunter  River  1 
Brown. 
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PnttoomA  CHAMiBPiTYS,  A.  Cunn.  At  the  top  of  the  Gulf  Road, 
on  the  loose  sandy  flat;  October. 

P.  UKBARis,  Andr.  The  most  common  of  all  Persoonias,  on 
worthless  sandy  ground  and  rocks;  September  (fruits). 

P.  RiGiDA,  R.  Br.     Near  the  Groulbum  River,  Murrumbo. 

P.  CDRViFOUA,  R.  Br.  Only  found  on  the  western  watershed, 
i.e.,  at  Camboon.  This  is  therefore  its  most  easterly 
habitat  yet  recorded;  October  (fruits). 

P.  t  OBLONGATA,  A.  Cunn.  Not  common ;  on  sandstone 
country  at  Kelgoola. 

P.  t  CuxNiNGHAMii,  R.  Br.  I  have  placed  my  specimens 
provisionally  under  this  species  as  I  was  only  able  to 
obtain  them  in  fruit.  It  differs  from  Bentham's  descrip- 
tion of  /'.  Cunninghamii  in  having  reflexed  hairs  on  the 
branches,  pedicels  not  glabrous  nor  slender,  and  a 
pubescent  ovary,  veins  of  leaf  fairly  prominent;  Bylong 
Ranges. 

Obitillka  mucronulata,  R.  Br.  A  small  shrub  occurring  only 
at  Murrumbo,  and  having  "  leaves  rounded  at  the  ends 
and  shortly  mucronate."  This  was  the  form  found  by 
A.  Cunningham  on  the  Hunter  River  (B.  Fl.  v.  p.  443), 
and  is  made  the  type  of  the  species  by  Bentham  (loc,  ciL); 
September  and  October. 

G.  LONGisTYLA,  Hook.  On  the  Ranges  on  the  north  side  of 
Murrumbo  Plains.  The  specimens  obtained  are  referred 
to  this  species  on  the  authority  of  Baron  F.  v.  Mueller, 
who,  in  giving  his  reasons,  says  that  Bentham's  des- 
cription of  this  species  is  incorrect  as  regards  the  length 
of  pedicel,  style,  <kc.  My  specimens  differ  from 
those  described  by  Bentham  in  the  length  of  the  pedicels, 
which  are  under  6  lines,  whereas  Bentham  gives  2-4 
inches;  the  leaves  are  all  under  1  line  in  width,  whereas 
Bentham  gives  2  lines;    they  are  linear,  pinnatifid  or 
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divided  into  long  linear  segments.  It  is  a  very  showy 
shrub  and  worthy  of  cultivation,  its  large  beautifal 
crimson  flowers  and  long  linear  leaves  having  a  very 
pleasing  eflFect.  It  is  considered  the  prettiest  shrub  in 
the  bush  at  Murrumbo,  where  it  was  first  found  in  this 
Colony  by  Mr.  J.  Dawson,  of  Rylstone. 

G.  PUNIC  E A,  R.  Br.     Kelgoola. 

G.  SBRICBA,  R.  Br.     Murrumbo;  September  and  October. 

G.  TRITBRNATA,  R.  Br.  On  the  road  to  Macdonald's  Flat, 
Murrumbo;  September  and  October  (flowers  and  fruitfl). 

G.  RAMOSissiMA,  Meissn.     Camboon  and  Rylstone;  October. 

Hakba  microcarpa,  R.  Br.  Throughout  the  district  both  in 
grassland  and  sandy  flats;  October  to  December  (flowers 
and  fruits). 

H.  dactyloides,  Cav.  On  the  eastern  slope  of  the  Dividing 
Range,  at  the  top  of  the  Gulf,  Cox's  Gap  and  Murrumbo; 
October. 

LoMATiA  iLioiFOLiA,  R.  Br.  Fairly  common  on  sandstone  ridges 
at  Kelgoola. 

L.  LONGiFOLiA,  R.  Br.     Kelgoola;  September  (fruits). 

Banksia  MARGIN  ATA,  Cav.  A  fair-sized  tree  at  Mount  Vincent^ 
near  Ilford;  also  occurs  at  Kelgoola. 

B.  SERRATA,  Linn.  f.  var.  hirsuta,  var.nov.  Only  one  clump 
of  this  species  seen,  and  that  on  one  of  the  ranges  at 
Kelgoola.  The  leaves  are  larger  than  those  of  Sydney 
specimens,  and  covered  on  both  sides  with  long  white 
hairs,  which  are  also  found  on  the  branches.  This 
species  has  never  been  recoixled  so  far  west  before. 

Thtmblb£. 

Pimblba  glauca,  R.  Br.  Talooby.  Specimens  differ  from  the 
type  in  having  the  persistent  portion  of  the  perianth 
glabrous;  October. 
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P.  OOLLINA,  R.  Br.  Camboon.  The  specimens  are  evidently 
the  jP.  Cunninyhamii  of  Meissn.,  which  Bentham  doubt- 
fully places  as  a  variety  of  P,  collina  (B.  FL  vi.  17); 
October. 

P.  LiNiFOLiA,  Sm.     Everywhere;  October  to  December. 

P.  cuBvi FLORA,  R.  Br.  A  small  delicate  plant  a  few  inches 
high.     In  flower  at  Muirumbo  in  October. 

P.  HIRSUTA,  Meissn.  A  variety  of  this  species  with  crowded, 
oval-shaped  leaves  was  found  at  Murrumbo ;  October. 
This  is  the  most  northern  locality  recorded  for  it. 

EUPHORBIACEJE. 

PoRANTHBRA  CORYMBOSA,  Brongn.     Top  of  Gulf  Road  and  Mur- 
rumbo; September  to  November. 

P.  mcROPHYLLA,  Brongn.     Camboon;  October. 

Bkteria  viscosa,  Miq.    Murrumbo,  on  the  banks  of  the  Goulbum 
River;  October  (fruits). 

BiRTTA  QUMMIFERA,  Plauch.  Bauks  of  Goulburn  River,  Mur- 
rumbo; September. 

Ampbrba  8PARTI0IDBS,  Brongn.  Mount  Vincent,  near  Ilford. 
Male  plants. 

Urticacb^ 

Ficus  SCABRA,  Forst.     Murrumbo;  rare. 

F.  (stipulata)  pumila,  L.    On  the  left  hand  side  of  the  Gulf 
Road. 

Casuarinba. 

Cascarika  8TRICTA,  Ait.  This  species  occurs  at  Murrumbo,  on 
the  north-western  slope  of  one  of  the  ranges  bounding 
the  southern  side  of  the  Murrumbo  Plains,  and  also  on 
the  side  and  summit  of  Bald  Hill,  Camboon.  These  are 
the  most  northern  localities  recorded  for  this  species, 
Mt.  Dromedary  in  the  south  being  the  previous  northern 
limit.  It  is  mostly  a  swamp  species;  height  30  to  40 
feet;  in  fruit  in  November  and  December. 
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C.  SUBBROSA,  Ott.  et  Dietr.  The  only  species  of  sheoak  seen 
at  Kelgoola,  not  very  common. 

C.  DISTYLA,  Vent.  On  the  hills  on  the  left  bank  of  Bylong 
Creek  at  Talooby,  and  Mumimbo.  A  shrub  of  about 
10  feet  high.  In  flower  and  fruit  in  October  and 
November.  This  is  the  most  northern  locality  recorded 
for  this  species.  It  differs  from  the  coast  form  in  having 
slender  branches  and  much  more  elongated  fruits. 

Santalacb^. 
Chorbtrum  spicatum,  F.v.M.     Camboon  (western  watershed); 
October.     If  this  is  a  correct  diagnosis  this  brings  the 
range   of    the   species  very  much   further   east   than 
previously  recorded. 

C.  LATBRiPLORUM,  R.  Br.     Kelgoola;  September. 

C.  Candollbi,  F.v.M.  Murrumbo;  September  (flowers), 
October  (fruits). 

Omphacombria  acerba,  a. DC.     Mount  Vincent,  near  Hford. 

ExocARPUS  CUPRE8SIFORMI8,  LabiU.    "  Native  Cherry."    Barrigan 
Ranges. 

E.  STRiCTA,  R.  Br.     Groulbum  River;  September. 
Sub  class  IV.     GYMNOSPERM^. 

CONIFBRJE. 

Callitris   calcarata,  R.  Br.      "Black   Pine."      Talooby  and 
Bylong. 

C.  coLUMBLLARis,  F.v.M.     "White  Pine."     Bylong. 

CvCADBiE. 

Macrozamia  spiralis,  Lehm.     On  the  foot  and  brow  of  most  of 
the  hills  at  Bylong;  in  fruit  in  September. 
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Class  II.    MONOCOTTLEDONS. 

ORCHIDEiE. 

DiKDROBiUM  TBBBTiFOLiUM,  R.  Br.     Kelgoola. 

Ctmbidiom  8UAVB,  R.  Br.  Mostly  in  the  forks  of  dead  standing 
timber  ("Box,"  "White  Box,"  and  "Apple  Tree")  at 
Bylong  and  Talooby. 

DiURis  AUREA,  Sm.     Murrumbo;  September. 

D.  SULPHXJRKA,  R.  Br.     Talooby;  September. 

Caladikia  carnea,  R.  Br.     Barrigan  Ranges;  September. 

iRIDEiE. 

Patirsokia  8ERICBA,  R.  Br.    Murrumbo;  October  and  September ► 

LlLIACE^. 

OuToifOPLESiUM  CTM08UM,  A.  Cunn.  Rylstone;  September  (fruits). 

BuLBiNB  BULBOSA,  Haw.  Common  throughout  the  district ; 
September  to  Noveml)er. 

Angiillaria  dioica,  R.  Br.     Common;  October. 

JUNCACEiE. 

Xkrotes  lonoipolia,  R.  Br.     Barrigan  Ranges  and  Kelgoola. 

X.  multiplora,  R.  Br.     Camboon. 

X.  PiLiPORMis,  R.  Br.     Bylong  and  Camboon. 

Xahthorrhcea  habtilis,  R.  Br.  Rare;  found  only  on  the  sandy 
flats  towards  Goulbum  River,  Murrumbo;  September. 

CvPBRACEiE. 

ScnoHus  BRicBTORUM,  R.  Br.     Murrumbo;  September. 

Oahnia  A8PBRA,  Spreng.     Murrumbo;  September. 

O.  P8ITTAOORUM,  LabilL,  var.  (?)  oxylbpis,  Benth.    Kelgoola 
31 
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Caustis  flexdosa,  R.  Br.     Kelgoola. 
Carbx  paniculata,  Linn.     Talooby;  October. 

GRAMINEiE. 

Anthistiria  ciliata,  Linn.  fil.     Murrumbo;  not  common. 
Danthonia  sbmiannularis,  R.  Br.     Throughout  the  district. 
Stipa  set  ace  a,  R.  Br.     Rylstone. 

*  KoELERiA  PHLBOiDES,  Pers.     Murrumbo. 

*  Fbstuca  rigida,  Mert.  and  Koch.     Murrumba 

*Ceratochloa  unioloides,  DC]  This  American  grass  was  found 
at  Murrumbo. 

Class  III.    ACOTYLEDONS. 

LYCOPODIACBiE. 

AzoLLA  RUBRA,  R.  Br.  Very  plentiful  on  Budden  Creek. 
During  the  drought  of  1895  it  was  the  only  green  feed 
available  for  cattle,  which  seem  to  eat  it  with  great 
relish. 

FiLICES. 

Todea  BARBARA,  T.  Moore.  Rare;  only  found  at  Camboon,  which 
locality  would  probably  be  its  western  limit ;  in  fructi- 
fication in  October. 

Adiantum  Aethiopicum,  Linn.     Barrigan  Ranges. 

A.  FORMOSUM,  R.  Br.     Barrigan  Ranges. 

Ptbris  aquilina,  L.     Mount  Vincent,  near  Ilford. 

Polypodium  serpens,  Forst.  Found  in  dense  masses  on  the 
surfaces  of  rocks  in  the  guUies. 

NoTHOL«NA  distans,  R.  Br.  Found  on  the  eastern  and  western 
watersheds  at  Camboon  and  Murrumbo  respectively. 

•  Introduced. 
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NOTE    ON    CYPR^A    ANGUSTATA,  GRAY, 
Var.  subcarneay  Ancey. 

By  C.  E.  Beddome. 

This  variety  of  this  species  measures,  from  the  syphonal  end  to 
the  posU^rior  apertural  notch,  24  mm.;  it  is  16  mm.  wide  and  12 
high,  !>.,  from  the  base  to  the  most  prominent  part  of  the  dorsum. 
It  iij  therefore  in  all  specimens  I  have  seen  a  shorter,  broader,  and 
a  more  depressed  shell  than  the  type.  Of  a  uniform  pale  flesh 
colour  on  the  dorsal  surface,  without  any  indications  of  darker 
Coloured  hands  or  zones  so  frequently  found  in  specimens  of  this 
species;  base  almost  white  from  end  to  end,  along  the  aperture, 
Imt  approaching  the  thickened  porcellanous  sides  of  the  base  it 
shades  off  to  a  duller  flesh  colour  than  on  the  dorsum.  This 
lateral  intensified  coloration  continues  forwards  and  backwards  to 
the  ends  round  which  it  is  uninterruptedly  continued  with  a  dense 
porcellanous  deposit,  which  characteristically  separates  the 
ventral  from  the  dorsal  aspects;  this  lateral  thickening  is  sub- 
angukted,  projecting  beyond  the  surface  with  a  slight  upper 
recurved  margin  causing  it  to  be  shallowly  channelled,  most 
marked  on  the  peristome,  which  is  also  less  uneven  than  in  most 
*»amples  of  C.  nngii^tata;  in  many  forms  of  the  latter  the  elevated 
surface  points  correspond  with  elevated  ridges,  which  can  be  seen 
and  felt  distinctly  running  across  the  dorsum  of  the  body  whorl. 
I  notice  this  character  most  marked  in  the  zoned  varieties  of  the 
species;  they  are  less  marked  in  this  variety.  Showing  through 
the  thickened  porcellanous  margin  8  to  10  small  dark  chocolate 
coloured  round  spots  exist  on  each  side,  but  are  only  hazily 
defined. 

The  aperture  is  proportionally  wider  than  in  the  type  form  and 
rather  more  bent  towards  the  left  posterior  end.      The  peristome 
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margin  of  the  aperture  is  wider  and  more  bent  towards  the  left 
than  in  typical  forms  such  as  I  have,  by  me  dredged  alive  in 
Hobart  Harbour  on  Coral;  it  has  from  20  to  22  teeth,  quite  white, 
inclined  forwards,  blunter,  and  spread  outwardly  more  over  the 
base  than  in  the  typical  specimens;  in  the  latter  forms  the  teeth 
are  sharp  pointed,  projecting  into  the  aperture,  and  have  a  rusty 
tinge. 

On  the  left  columellar  margin  there  are  20  small  white  teeth 
pointed  directly  across  the  aperture  scarcely  extended  over  the 
base  surface,  but  are  seen  extended  down  into  the  curved  edge  of 
the  columellar  margin  as  it  enters  the  cavity  of  the  shell.  The 
base,  unlike  the  typical  angnstata,  is  densely  porcellanous  and 
white;  as  a  rule  in  the  type  it  has  a  bluish  tinge,  whiter  towards 
the  channelled  ends  of  the  aperture. 

There  is  an  absence  of  the  dark  colorations  on  either  side  of 
the  dorsal  aspect  of  the  anterior  channel  edges  so  characteristic 
of  the  type  forms,  and  this  syphonal  channel  is  not  so  produced 
or  notched,  being  obliterated  by  the  more  callous  margin  of  this 
form  being  continued  directly  round  the  ends.  The  dark  zoned 
specimens  from  the  Derwent  waters  have  many  marginal  spots, 
at  least  30,  and  although  the  angulated  margins  which  separate 
the  base  from  the  dorsal  surface  are  decidedly  thickened,  they  do 
not  round  off  the  chanelled  ends  of  the  aperture  as  in  this  variety. 

Hab. — Blackman's  Bay,  Derwent  River,  and  Brown's  River 
beaches;  Ilobart  Harbour,  Tasmania  (dredged). 

The  type  specimens  are  in  my  private  collection.  I  have  pre- 
ferred to  consider  it  only  a  varietal  form  in  deference  to  uiy 
esteemed  friend  Mr.  Ancey,  who  named  it  from  specimens  I  sent 
him  many  months  ago. 
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This  disease  has  been  known  for  a  long  time,  chiefly  in  Southern 
Europe,  and  now  wherever  Citrus  trees  are  grown.  It  has  had 
various  common  names  in  different  countries,  such  as  "  Morfea," 
"Fumago,"  "Nero"  in  Italy;  "Russthau  or  Sootdew"  in  Germany; 
*'  Sooty  Mould  "  in  Florida;  and  "  Furaagine,"  "  Black  Mildew," 
32 
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"  Black  Blight'*  among  ourselves.  It  hi  also  often  cA 
from  ita  appearance,  but  does  not  beluQg  to  thai 
Fungi  which  includea  tlie  true  Smut^  ur  TJitfiia^ltif 
scientific  names*  applied  to  it  havt'  Ijeen  equally  i 
a^Humes  »  variety  of  differetnt  forms  to  whicb  difl 
have  be^in  given.  In  fiict  this  '*  Sooty  Mould  "  al 
goud  illustration  of  what  has  been  called  Polymorpliis 
funjius  apj;>earing  under  lUiTerent  guises  at  different 
development,  and  it  is  this  feature  which  will  re 
attention  here. 

In  orrier  to  prove  the  fact  of  polyraorpliiHin  it  would 
to  sow  pui-e  cultures  and  watch  the  developntetit  i>f 
forma  under  atrictly  test  conditionsjforotherwii**^  tbe 
together  might  \m  really  different,  and  cunisiitute  i! 
of  m.^8ociation.  It  im  quite  eonceivabJe  tliat  the  ex] 
of  an  Orange  or  Lemon  leaf  might  lye  invaded  M^a  fu3 
a  den^^e  felt  by  the  intertwining  of  its  filaments,  an 
entjinglej  like  a  spiilers  web^  any  other  spure*j  wafte 
that  a  small  conjm unity  uf  organiisms  might  be  e«t 
necea.sarily  genetically  Cimnected. 

Instead  of  making  artificial  culture^s,  however^  I 
examined  a  number  of  specimens  under  natural  uot 
different  parts  of  this  colony,  as  well  aa  Nev^-  *Sout] 
Sfjuth  Australia,  carefully  noting  the  iormn  fouuc 
tion;  and  when  I  Bnd  a  series  of  forma  regularly  oi 
coijstituting  this  **  8ooty  Mould,"  no  matter  wliai 
specimens  corne  from.,  I  am  led  to  the  conclusion  th 
links  in  a  chain  of  successive  or  conterjiporaneoua 
siime  fmigus.  And  I  am  strengthened  in  this  beli 
ijients  made  by  Zopf  *  and  others  on  closely  allied  spe 
studied  Km  plants  chiefly  in  pure  cultures  on  mien: 
in  nutrient  s^accharine  solutions  of  various  degrees  < 
tion,  and  ascertained  the  agreement  of  the  cultivate 
those  which  occur  in  nature/' 


•  N.  Act  Leop.  xl  1878. 
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As  already  stated  I  have  examined  specimens  from  the  three 
<x>k)nie8  of  Victoria,  New  South  Wales,  and  South  Australia 
during  the  months  of  July  and  August.  In  Victoria  I  selected 
specimens  from  an  orange  tree  in  my  own  garden  at  Armadale; 
from  another  garden  at  Kew,  a  suburb  of  Melbourne;  from  the 
Royal  Horticultural  Gardens,  Burnley;  from  a  few  other  gardens; 
and  from  lemon  trees  grown  on  a  large  scale  at  Doncaster.  The 
results  obtained  have  been  compared  with  those  of  South  Aus- 
tralian and  New  South  Wales  specimens,  and  there  is  no  doubt 
but  the  same  fungus  is  conamon  to  all.  The  chief  results  will 
now  be  given  from  each  district  separately,  to  see  how  far  similar 
fonns  are  associated  together  in  widely  separated  districts. 

There  is  not  only  variety  in  the  number  of  forms  met  with, 
starting  with  the  gonidial  and  ending  with  the  perithecial  stage, 
but  also  in  the  different  organs,  and  I  have  endeavoured  to  give 
some  idea  of  this  by  representing  variations  in  the  characters  of 
the  self-same  organs. 

Victorian  Specimens. 

Donea$ter  specimens, — Doncaster  is  situated  about  10  miles 
from  Melbourne,  where  there  is  a  well-known  orchard  with  23 
acres  mostly  under  lemon-trees,  and  in  some  situations  and  on 
certain  trees  there  was  abundance  of  the  "Sooty  Mould."  The 
variegated  lemon  supplied  the  material,  and  as  there  was  a 
greater  variety  of  reproductive  bodies  met  with  than  in  any  of 
the  other  specimens,  it  will  be  convenient  to  begin  with  it  and 
give  a  general  description  of  the  fungus.  It  occurs  on  the  living 
leaves  particularly  on  the  upper  surface,  but  it  may  also 
appear  more  or  less  on  the  under  surface.  It  is  also  on  the 
branches  as  well  as  on  the  fruit,  usually  the  upper  or  stem  end 
as  the  fruits  hang  down.  It  forms  black  soot-like  incrustations, 
often  covering  the  entire  upper  surface  of  the  leaf  and  peeling  off 
in  flakes.  It  is  entirely  superficial,  not  penetrating  the  tissues 
in  any  way,  and  therefore  does  not  act  as  a  parasite.  There  are 
All  Borta  of  gradations  in  the  nature  and  extent  of  the  fungus. 
It  may  appear  at  first  just  like  a  sprinkling  of  dust  on  the  leaf 
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(ill  fact  growers  do  confound  it  with  dust),  then  of  a  dari 
gtv}%  peeling  off  as  a  thin  papery  layer,  and  finally  as 
cnjst,  soiling  the  fingers  when  mblDed.  At  times  th< 
considerahle  athnixture  of  dust  with  the  filaments,  and  tl 
usually  checked  in  its  development.  The  depth  of  the  < 
evidently  lar^^^ely  influf^nced  bj  the  amount  of  more 
eoli>urte5-s  and  coloured  hyptue  re-spectively,  both  of  wl 
us^ually  always  prt^^ent. 

FungtiH  Je^cribefL — When  examined  under  the  microsc 
seen  to  consist  of  a  network  of  filaments  and  the  repn 
iHidicH  which  they  l>ear.  These  filaments  are  colourless 
g[ uen,  and  darkly  eolt>ui*ed»  but  there  is  a  gradual  transit i 
the  one  to  the  other.  The  thin-valled  colourlass  ^ 
gi-rterally  form  a  network  in  cont«{ict  with  the  leaf,  b 
inlrrmix  with  tlie  thick-walled  coloured  filaments,  and  t 
or  le?5S  ccihiurles«  may  gnuluall}'  become  coloured,  wl 
coloured  may  pnxluce  a  c<jlfiurles?<  portion.  When  furth 
li  (pid,  howevciv  tlie  Golf>urlH!iH  and  tiie  coloured  hyphae  are  d 

\fi/rrltnm.—* At  an  early  stage  the  surface  of  the  lea 
mniuTouM  nKn*e  or  k^js-s  colourless  liyphie  creeping  over 
titrjv  an*  two  kiiidh  wbicli  may  Ije  distinguished — («) 
rsi'pfat* ,  copiously  braiii.'hed  hyphie,  in  contact  with  eac 
uud  intermix itig^  Mil  that  a  cluse-set  pavement  of  cells  is 
n'^embliag  a  jiarr-nohymaUmH  layer.  The  walls  of  the 
injtv  iN^coJue  ^n^latinous  and  thu8  not  only  stick  togeti 
aliHrli  thein^elvi*^  mcHv  firmly  t<>  the  epidermis  of  the  h 
(ii)  at  othf^r  tirnt's  only  ctrt*t*pingi  colourless  or  pale  greei 
lire  seeii,  very  di^tftntly  si^pUite  antl  with  their  walls  very 
a-  if  thereijy  la'lter  able  t^t  iwlherc  to  the  leaf.  Even 
CNtrly  staire  then^  are  abundance  of  colourless  or  pal 
■fonirlia  iicattennl  abtiut,  \sliich  will  l)e  referred  to  subseqi 

W'licn   ftn'tiun'  di'v^-UijH-fJ    the  dark  coloured  hyphae  ai 
nriw  ^lirrT-  an*  the   rvvi*  klndn  plainly  discernible.     The 
li^-fv  i-o|iHirl(r4M  liyttlj^i*  are  litiLiii-hed.  septate,  forming  mo 
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or  elongated  joints  with  mottled  and  usually  vacuolated  contents. 
The  mooiliform  hyphse  averaged  3f  ft,  in  breadth,  and  the  other, 
which  were  often  of  considerable  length,  5^  /*.  Elongated  and 
moniJiform  joints  might  occur  in  the  same  filament,  but  there 
were  distinct,  delicate,  moniliform  hyphae  and  stouter  hyphae  with 
elongated  joints. 

The  dark  coloured  hyphee  are  generally  greenish-brown  to  dark 
brown,  closely  septate,  either  sparingly  or  copiously  braiiched, 
thick-walled,  bulging  joints,  often  with  oblique  or  longitudinal 
septa,  9J-13  fi  broad.  The  filaments  often  consist  of  several 
celled  joints,  and  deeply  constricted,  so  that  their  connection 
with  each  other  is  slight.  The  branches  are  very  rigid,  as  may 
be  seen  when  they  are  rolling  about  in  a  current,  and  the 
filaments  anastomose  as  well  as  branch. 

B^ productive  bodies, — There  is  great  variety  in  the  mode  of 
reproduction,  and  as  this  forms  the  distinguishing  feature  of  the 
fungus  it  will  be  necessary  to  describe  the  different  kinds  with 
«ome  fulness.  The  different  forms  are  so  unlike  each  other  that 
the  earlier  mycologists  assigned  them  to  different  form-genera, 
Imt  they  are  now  known  to  be  stages  in  the  life-cycle  of  the  same 
fun^s.  The  highest  form  or  Perifhecium  will  be  described  last, 
aiid  this  will  enable  us  to  fix  the  scientific  position  of  the  fungus. 

(1)  Gonidia, — These  are  produced  in  great  abundance  both  by 
the  colourless  and  coloured  h3rpha»,  and  no  doubt  contribute 
materially  by  their  germination  to  weaving  a  web  of  hypha?  of 
finn  texture.  It  will  be  convenient  to  consider  them  as  produced 
by  the  colourless  and  coloured  hyphs?. 

(a)  The  gonidia  produced  by  the  colourless  hyphae  at  their  tips 
are  either  colourless  or  pale  green,  and  very  varied.  Some  are  in 
moniliform  chains  like  a  Torula,  others  spherical  or  oval  and 
pale  greenish,  7^13  x  3J-7J  /*.  Some  are  uniseptate  and  con- 
stricted at  septa,  11-19  x  5^11  ^,  others  biseptate,  about  24  x  8  ^. 

A  quadrate  4-celled  body  is  very  common,  producing  three 
radiating  filaments,  and  bearing  gonidia. 
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(6)  The  dark  coloured  hyphse  bear  gonidia  similarly 
or  II  Httle  paler,  and  are  usually  elliptical  and  uniseptatc 
are  very  variable  in  size,  7J-16  x  5J-8J^.     They  are  also 
lifomi  chains  liki^  a  Torulo^  so  that  this  form  arises  bo 
the  transforuiatiiin  of  the  colourless  and  coloured  filamen 

It  has  been  sbown  by  Zopf*  that  the  ordinary  jointi 
dark  colour©f^  hyphie  are  capable  of  germinating  when  de 

(2)  GemmtF. — This  is  a  convenient  name  for  clusters 
which  detach  tbemselves  and  reproduce  the  fungus.  I 
portions  of  the  coloured  filaments,  consisting  of  several  jo 
rounded  at  the  ends,  are  very  common.  Also  irregulai 
of  brown  oell^,  which  germinate  and  grow.  Just  as  th 
name  of  Torufa,  Pers.,  was  applied  to  the  moniliform  c 
(■eproductt\'e  liodias,  so  the  genus-name  of  Coniothecium 
was  given  to  the  irregular  groups  of  cells  capable  of  gem 
Tliis  foffQ'genuH  would  be  represented  both  by  the  c< 
quadrate  l>odie8  ah'eady  referred  to  and  the  brown  i 
cluHterrt, 

There  are  also  green  mulberry-like  clusters  of  cells  w! 
capable  of  gernunation  and  are  really  gemmae,  but  they  n 
belong  to  the  next  form. 

It  will  rGarlily  )>e  seen  that  between  the  Torula  and  C 
ciutn  forms  there  i**  no  sharp  line  of  demarcation.  In  th< 
chain  a  cell  may  divide  in  the  different  directions  of  sp 
thus  pass  into  the  other  form. 

The  inultiplic^ition  of  the  fungus  is  so  far  amply  prov 
by  means  t>f  gonidia,  gemmae  and  detached  joints  or  mya 
even  thciie  ma3^  jiass,  according  to  Zopf,  into  resting  state 
supply  of  finjil  slowly  diminishes.  But  while  the  fungu 
multiply  abundantly  by  means  of  the  above-mention© 
ftlorie^  there  are  various  other  reproductive  bodies  to  be 
ao  that  its  nipi{l  spread  and  extensive  diffusion  need  no 
surprise. 


♦  L,c,  p.  13. 
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(3)  Glomeruli, — I  apply  this  term  to  pale  or  dirty  green,  or 
even  brownish  capsules,  generally  more  or  less  spherical  or  hemi- 
spherical, and  imbedded  in  and  surrounded  by  the  hyphse.  They 
are  very  common,  and  vary  considerably  in  size  from  75  to  470  /* 
in  diameter.  The  surface  is  raised  into  minute  rounded  elevations, 
a  structure  easily  accounted  for  on  crushing  and  examination. 
They  are  often  arranged  in  groups  or  in  chains,  and  then  they 
become  somewhat  polygonal  from  pressing  against  each  other. 

These  capsules  burst  readily  when  ripe,  and  are  found  to 
consist  of  an  outer  green  layer  and  inner  colourless  contents. 
The  outer  layer  is  composed  of  numerous  clusters  of  green  cells, 
(*ach  like  a  miniature  mulberry,  and  measuring  about  22  /m  in 
diameter,  hence  the  mammillated  appearance  of  the  surface. 
These  clusters  act  like  gemmee  and  reproduce  the  disease  on 
another  Citrus-leaf,  according  to  Penzig*  Inside  this  green  shell 
are  innumerable  spherical,  hyaline  cells,  large  and  small,  imbedded 
in  a  gelatinous  mass.  They  are  either  solitary  or  attached  to 
each  other  by  slender  necks.  The  contents  are  turbid,  with  a 
relatively  large  vacuole,  and  while  the  larger  are  from  12-13  /a  in 
diameter,  the  smaller  are  from  5-8  /n  in  diameter. 

This  has  been  assigned  to  the  form-genus  Uelerohotrf/Sy  Sacc, 
and  it  is  also  found  in  connection  with  the  "  Sooty  Mould  "  in 
luly. 

Penzigf  descriljes  and  figures  it  as  a  stage  in  Meliola  p'nziyi, 
Sacc.,  as  a  third  conidial  form,  hitherto  known  as  //.  paradoxay 
Sacc.  It  is  interesting  to  observe  that  it  is  a  different  form  of  it 
we  have  in  Australia,  as  the  following  account  of  the  Italian  form 
by  Penzig  will  show  (for  the  translation  of  which  I  am  indebted 
t()  Dr.  Gagliardi).  He  says: — "  //.  paradoxa^  Sacc,  appears  to 
the  naked  eye  as  a  small  black  globe,  one-third  of  a  millimetre  in 
diameter,  closely  imitating  the  form  of  a  perithecium.  In  fact, 
when  we  examine  this  small  globe  under  the  microscope,  we  can 


•  Annali  di  AgricoUura,  p.  322,  1887. 
t  L.r.  p.  321,  and  Atla«  PI.  xxiv.  fig.  4. 
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diatinguisli  a  parieUl  and  a  central  part;  hut  the  pariel 
solid  atrucfcure,  parenchyujtfctuus,  a^  it  eotkststs  of  a  nutn 
coloured  gloraemleH,  junt  like  those  described  aa  belonj 
second  conidial  form,  lo  the  centre  of  thi.s  pB©odo-|: 
we  find  inTiuQitjraljle  -spheriiial  cellutej  Iar^'e>  discoly 
delicate  wall:^,  and  one  or  twu  anmll  guttulea  itj  tV 
isolatetl  or  united  by  a  very  narrow  Ugaturf,  The 
glomerules,  m  well  aw  the  central  cellulej*.  may  n^f 
ger  mi  nation,  the  *  morfea '  on  another  le^f  of  a  Cii 
This  is  ratlier  an  economical  £orjii  of  reproductive-Wxi; 
capsule  itself,  n^  well  aa  it-^  contents,  is  utilised  in  thi^ 
The  Hetei'obotry«-i4tage  is*  found  lx>th  in  Italy  aiMJ 
with  diflerences  in  detail,  and  it  h  conclunively  pro 
from  the  New  Houth  Waleii  specimena,  that  it  is  derive 
colourlejis  or  pale  green  filaments  of  the  fungus.  Tl 
hyphse  give  riae  to  several  other  re pi"od active  Ixxlic* 
generally  recognised  as  of  three  kinds— Spermogonii 
and  Perithecia — but  when  a  nundjer  of  sj^ecimen^  an 
it  is  not  always*  etusy  to  assign  the  forms  met  with  to 
categories.  In  the  present  instance,  if  ^e  corap*ire 
with  those  of  aUied  and  known  species  such  ?lh  Capnot 
mim^  MorLj  there  h  no  difficulty  with  tho  jierithwia 
containing  Asci,  nor  with  the  regular  pycnidia  and  tl 
styiij^porcji  or  pycnospores;  but  there  is  a  residue  of  f 
cannot,  with  any  show  of  consihitencj,  l^  ail  coi 
aperraogonia.  And  the  f*ettleraent  of  the  question  is  n 
easier  by  the  fact  that  one  branch  of  the  pycnidium 
nnm  may  produce  spermatia  and  another  branch  py 
Tliere  are  at  leatit  three  suificiently  distinct  kinds  with 
spores,  and  althougli  we  ha^-e  not  applied  the  test  wlu 
lays  down,  that  spermatia  diifer  from  spores  in  bein| 
of  germination,  f^till  the  one  which  approaches  nca 
general  type  of  a  spermatia-bearing  organ  will  be  r 
auch. 


•  Sorauer^a  PflAaiaakrankbeiteii,  p.  336,  IS^. 
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One  of  these  three  will  be  regarded  as  a  spermogonium  and 
the  other  two  as  gonidial  receptacles  or  pycnidia,  so  that  there 
will  be  three  forms  of  pycnidia  distinguished  — {!)  what  may  be 
called  the  Aniennaria-form,  with  colourless,  oval,  unicellular 
spores;  (2)  the  Cerato-ftycnvlialform,  with  colourless,  rod-like, 
anicellalar  spores ;  and  (3)  the  Pycni'iial-form  proper,  with 
coloured,  pluricellular  pycnospores. 

(4)  Spermo foiiUt, — The  so-called  spermogonia  with  spermatia 
occur  in  great  abundance  along  with  the  other  forms.  They  were 
80  named  by  Tulasne,  but  as  no  male  sexual  function  has  l)een 
demonstrated  here,  the  name  is  a  misnomer,  but  it  may  be  retained 
for  distinction'  sake.  De  Bary,  however,  considers  spermatia  to 
be  non-germinating  gonidia,  and  that  might  serve  to  distinguish 
them. 

The  spermogonia  are  dark  coloured  bodies,  usually  green  by 
transmitted  light,  oblong,  ovate  or  oval  in  shape,  rounded  and 
smooth  at  the  free  end,  with  irregularly  netted  surface.  They 
vary  in  size  from  62-190  by  37-77/1. 

The  spermatia  are  hyaline,  rod-like,  minute,  4-5J  x  1-1^  |i. 

(5)  AnUnnaria, — These  are  dark  green  or  brownish  bodies, 
variable  in  vshape  and  size,  which  may  be  swollen  and  flask  shaped, 
with  a  short  neck,  or  elongated  oval  or  hemispherical,  and  opening 
irregularly  at  the  apex.  The  contained  spores  are  quite  distinct 
from  those  of  any  of  the  other  reproductive  bodies,  and  I  have 
utilised  the  genus-name  of  Antennaria,  which  is  now  generally 
regarded  as  a  stage  in  the  development  of  Capnodium,  They  are 
g«*nerally  in  clusters,  dark  green  in  colour,  with  decidedly  marked 
walls,  from  75-122  by  70-112  ^.  Sometimes  they  are  about  as 
broad  as  long. 

The  spores  are  hyaline,  oval  to  ovate,  with  granular  contents 
and  2-5-guttulate,  imbedded  in  mucilage,  5^-6^  x  2^5  /x,  average 
5J  X  4  ^  Their  size,  shape  and  nature  of  contents  distinguish 
them  from  the  spermatia. 

(6)  CercUo-pycnidia. — I  use  this  name  for  pale  green,  greenish- 
brown  to  dark   brown,  often   swollen   and  curved,  irregularly 
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shaped  and  sometiiweiJ  brandling  pycnidi*^  They  art 
appearance  and  contents  from  the  two  preceding  forn 
Ije  very  common. 

They  are  so  va^rierl  in  character  that  it  is  diflfitmlt 
them  generally,  but  a  special  form  maj  \xi  ^l«?i 
fig,  6«.  It  is  an  elongated,  irregularly  j<}iapoH  Ixxly 
thre^-fuurths  of  a  pale  green  colour  with  a  tinge 
and  the  upper  fourth  of  a  decidedly  darker  tint, 
fourth  is  slightly  swollen  and  taperiug  t'Owartls  the  fri 
a  round  opening  at  the  \evy  apex,  and  contains  the  &j 

The  lower  portion  tapers  towaniii  the  Iwis^e  and  \m 
aide  towards  the  centre,  after  which  it  nurrowy  iiit-c 
portion.  It  ia  envelopeil  hy  and  lias  hyphiir  growing 
wfiile  tlie  upper  fourth  is  bare.  The  wall  is  faintly  j 
into  small  irr^egular  areats*  The  size  is  240  x  75  ^ 
terminal  smoi>th  i>ortiou  is  66  x  56  /i.  There  is  no  cl 
of  (Jistinction  between  the  upper  aurl  the  lower  poftic 
darker  colour  h  confined  to  the  upper  portion, 

Otlier  specimens  are  common  enough,  which  are  jt 
or  curved  cylindrical  bodies,  branch  eel  or  un  branched 
swollen  at  the  base,  and  generally  becoming  paler 
towarda  the  tip.  They  may  reach  a  length  of  530  j*, 
down  to  a  breadth  l>etween  20-1)0  fi.  The  wall  is  evi\ 
puaed  of  elongated,  joints  filaments,  arranged  end  to 
spores  escfti>e  by  the  opening  at  the  apex,  and  are  fa 
like,  rountletl  at  the  end^,  minute.,  imljetlded  in  a  gelatin 
4-G4  X  1-1'  fx^  average  aljotit  5J-6  x  \\*2  ^  It  will  \ 
that  the  spores  resemble  s  per  ma  tin  closely,  hut  the 
different. 

(7)  I'tjcnviiti. — 'These  are  not  quite  so  common  as  t!ii 
in  the  apecinienH  examined  by  me,  but  they  are  pientii 
They  are  generally  somewhat  flask -shaped  or  bottle-sha 
bi-anched  i>r  un  branched,  dark  colon  retl  hut  often 
towai-ds  the  top,  witli  walls  resembling  those  of  the 
and  mouth  usually  fringed  with  hairs.  There  m  c 
variety  in  the  shape*     It  may  be  elongate  and  cyl 
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gradoallj  tapering  towards  mouth,  or  swollen  just  below  the 
opening.  It  may  also  be  of  a  bright  leek-green  or  greenish-brown 
or  dark  brown.  The  hairs  fringing  the  mouth  are  simply  tapering 
continuations  of  the  cells  of  the  walls,  which  are  hyaline  instead 
of  being  coloured.  The  pycnidia  are  sometimes  very  long,  attain- 
ing a  length  of  670  fi. 

The  pycnospores  are  olive-green,  pale  yellowish-brown  or 
jrellowish.  They  are  also  colourless,  but  probably  they  pass  from 
colourless  to  green,  then  to  brown  on  maturity,  like  the  sporidia. 
Thejare  ovate  to  oval,  or  even  cylindrical,  generally  3-  (sometimes 
2-  or  4-)  septate,  slightly  constricted  at  the  septa,  and  sometimes 
longitudinally  divided,  15-22 J  x  5J-9|  /x,  average  about  19-20  x 
7J  ;*.  As  already  noticed,  one  branch  may  produce  spermatia 
4nd  the  other  pycnospores.  I  have  observed  no  connection 
between  spermogonia  and  pycnidia  in  their  contents,  but  between 
the  spermatia  and  the  spores  of  cerato-pycnidia  there  is  a  close 
•greement. 

(8 1  Peritheeia, — They  occur  in  large  numbers  at  various  stages 
of  development,  but  none  were  found  naturally  opened.  They 
are  upright  and  deeply  imbedded  in  the  coloured  hyphie,  so  that 
their  black-looking,  rounded,  upper  portion  is  only  distinctly 
seen.  When  crushed,  the  thick  tough  wall,  as  seen  by  trans- 
mitted light,  is  regularly  of  a  characteristic  sea-green  or  sage- 
green  colour,  and  with  a  decided  net-like  surface. 

They  are  oblong  to  oval  or  variously  shaped,  smooth  in  the 
upper  portion,  but  often  with  adhering  hyphae  in  the  imbedded 
portion,  and  varying  in  size  from  112-250  x  52-112  fi. 

The  asci  are  hyaline,  cylindrical-clavate  in  shape,  sub-sessile, 
with  rounded  apex,  8-  6-  4-8pored,  and  ranging  from  49-81  x  15-20/li. 
The  fully  mature  asci  average  70-80  x  19-20  fi. 

The  sporidia  when  mature  are  brown,  oblong,  sometimes  a 
little  fusoid,  generally  obtuse  at  both  ends,  constricted  about  the 
middle,  5-6-8eptate,  often  with  longitudinal  or  oblique  septa, 
arranged  mostly  in  two  ranks,  but  occasionally  in  three,  and 
averaging  21-24  x8i.9J/*. 
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Th«  pamphyses  are  hyaJiae,  ^knigated-clavate,  i 
Enely  granular  ccjntenU,  suLinta  length  aa  aacofl  At 
bmmlef^t  part. 

Tliu  asci  ami  paraphysen  arise  alongmde  of  each 
short  chains  of  colourle»H  eel  la. 

Ai^ci  were  met  with  in  various  stages  of  developm 
sporidta  jwi^  thrtmgij  diflerent  coloured  atagesl  j 
contents  of  the  asous  are  finelj  gninular,  almost 
filling  the  intenor  and  having  a  small  oval  nucleus 
centre.  Then  the  difFerentiation  of  thin  humugeneoi 
coloiirlejjH  aporitlia  takes  place.  As^  they  grow  thf 
very  pale  green  tint,  ami  finally  l»ecome  bi'owti,  wl 
longer  fill  the  aBCitsi,  a-s  the  npaee  between  the  topuioj 
and  the  outer  wall  of  the  a.^cus  may  be  9|  p.. 

It  is  worthy  of  fiut*3  that  these  changes  of  colour  1 
to  f/reen  and  fi'om  greeJ\  to  ^>rown  in  the  course  of  i 
of  the  sp<:iridia  may  turn  out  t4>  be  eharacter-ktic  fea 
geijus  C apt* odium.  At  any  rate  Itk  the  cWely  i 
Mallola  I  found  the  Hpori<Ha  to  pnm  from  hyaline  to 
from  yellow  to  l>rown;*  and  in  FUtn^porn  li^rhnrntti 
are  tirst  hyaline^  then  yellowL^h^  and  finally  yellow  kl 

Only  a  few  mature  sporidia  wen^  found,  and  tin 
perithecia  met  with  liad  opened  they  arp  probabty  rij" 
later  in  the  season. 

The  perithecia  are  the  inof^t  characteristic  of  the 
lK>diP!?i  from  their  containing  asc^i.  They  mont  r 
spei-nuigonia  externally,  but  they  are  larger  and  les 
cally  shapetl.  Tliey  are  quite  distinct  from  the  pj 
yet  Dr.  Cooke  fn  his  recent  exeellen  t  "  Introduction  I 
of  Fungi  "  (lH9o)  has  coufoundecl  them.  He  wri 
genus  Cfffmmhnm  is  distinguished  hy  elongated  larg 


*  Proc,  Lititi-  Soo.  N.S.VV.  1896,  Pt.  1,  p.  104. 

f  On  the  Life- history  of  Murronfioi-inm  parantictim^  Thm 
Miyabo.     Ami.  Bot.  iii*  No,  ix*  ISSSi 
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which  are  often  branched,  and  usually  opening  at  the  apex  with 
a  large  fringed  orifice.  These  are  seated  upon  and  amongst  a 
dense  subiculum  of  closely  jointed  or  moniliform  black  hyphse,  so 
as  to  form  large  velvety  patches,  and  are  possibly,  in  some 
instances,  the  more  complete  developments  of  mould  belonging 
to  the  genus  Fuma^oy  The  accompanying  figure  of  Cajmodium 
dongainm,  B.  A  D.,  with  the  spores  leaves  no  doubt  as  to  the 
pycnidium  being  meant.  The  pycnospores  have  a  certain  resem- 
blance to  the  sporidia,  but  the  latter  have  more  septa,  and  of 
course  are  contained  in  asci  (figs.  1-12). 

Armadale  S/feciniens, — Abundant  examples  were  met  with  in 
my  own  garden,  but  only  immature  forms  of  perithecia  were 
found.  One  side  of  the  solitary  orange-tree  was  decidedly  less 
attacked  than  the  other,  and  it  was  the  most  exposed  and  that 
which  received  most  of  the  sun,  the  sheltered  side  receiving  less 
of  the  sun  being  by  far  the  worst. 

Colourless  and  coloured  hyphae  similar  to  tha  preceding  were 
met  with,  and  gonidia,  gemmae,  glomeruli  and  antennaria  forms. 

Mycriium  and  Gonidia. — On  the  surface  of  a  leaf  only  slightly 
attacked,  numerous  colourless  to  pale  green  creeping  h3rph8e  were 
found,  very  irregular  in  outline,  with  very  few  septa  and  averaging 
3^  ^  in  diameter.  Also  numerous  similarly  coloured,  oval  to 
elliptic,  continuous  or  uniseptate,  and  slightly  constricted  gonidia. 
The  colourless  hyphae  were  generally  branched,  septate,  thin- 
walletl,  and  either  with  elongated  or  moniliform  joints,  and  the 
gonidia  were  continuous,  uni-  or  bi-septate.  The  dark  coloured 
hyphte  were  generally  closely  septate  and  constricted  at  septa, 
Inrahched,  thick-walled,  and  stouter  than  the  colourless.  The 
gonidia  were  usually  uniseptate  or  in  monilifoi-m  chains. 

Gfinmff  — The  colourless  and  dark  brown  clusters  of  cells  were 
met  with  germinating,  also  the  mulberry-like  clusters  of  green 
celk 

(ihnnfruli. — These  were  in  great  abundance,  and  showed  the 
green  clusters  of  cells  composing  the  wall,  and  the  large  and 
Muall  colourless  cells  inside  imbedded  in  mucilage,  and  often 
cunnecte<i  by  an  isthmus. 
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Antennaria'/ormi.— Them  were  associated  with  tbe 
and  see  mod  to  V>e  tlie  most  plentiful  of  alL  They  wer 
in  clusters  among  the  liypiu*^  and  emitt'ed  the  colourle 
great  abundance,  wliich  remained  in  mas.^e«  around  the 
opening  mouth. 

No  pycnidia  were  met  with,  although  carefully  lot 
a  large  numl>er  of  leaves. 

Periihsaa.^Ojily  immature  forms  were  found  of  r 
and  at  different  stages  of  development.  The  only 
(fig,  21)  waa  of  fair  size  (150  x  112^)  dark  colouret!  i 
sliape.  On  pi^essure  the  net-like  AtewA  of  the  wall 
di/itinct,  and  by  transmitted  light  wei-e  either  sea-gre 
green  or  lirowuish.  It  containefl  numerous  oil-glob 
few  aaci  with  paraph y sea*  The  immature  aset  were  i 
narrower  than  the  average  (39  x  9J  ^)  and  showed  fini 
colourless  eon  tenia  within  an  inner  envelope,  and  t 
small  oval  Rpot  bowarda  the  centre.  In  aoroe  cases  div 
contents  had  begun,  and  probably  there  were  some  m; 
of  peri  thee  ia,  but  T  did  not  happen  to  come  acrtMs 
13-21). 

Kew  Sp^cime/t9. — The  specimens  from  Kew  did  nol 
advances!  stages.  There  wei*e  et^lourles^H  to  pale  gr 
liearing  their  unicellular  or  bicellular  or  f^imple  gonid: 
with  Torn  la-like  cliains  and  the  quadrat'e  gemmse. 
of  these  latter  b^iidief!  was  very  clearly  seen,  A  single 
germinate  and  produce  liypha^  in  one  or  more  direc 
might  divide  into  two  and  ultimately  into  four,  each 
rine  to  a  filament,  but  usually  one  sj topped  short,  so 
were  three  radiating  iiJaments, 

There  were  also  greenish-brown  to  brown  hyplue 
goniilla  and  gemma?  and  detached  Joints.     iSometimea  t^ 
hyphiB  paKKed  into  colourless  portionH,     The  glomeruli 
were  also  met  mth,  and  thes^e,  together  with  the  qujuir 
were  very  characteristic  (figs.  22-25). 

Bunilei/  SfMtnjn&tu.— The  j^peeimenn  from  the  Uoji 
tural  Ganlens,  ai>out   three  miles  from  Melix>uriie|  s 
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ordinary  colourless  and  coloured  hyphae,  together  with  glomeruli, 
«nd  pycnidia  (principally  pycnidia),  were  in  great  abundance, 
and  seemed  to  be  the  prevailing  form.  There  were  also  immature 
forms  of  perithecia,  but  not  as  yet  in  great  quantity.  The 
pycnidia  varied  in  colour  from  leek-green  when  unopened  to 
jeDowish-brown  when  opened,  and  the  specimen  figured  (fig.  28) 
was  526  X  122  /z.  The  pycnospores  were  generally  pale  green  in 
colour,  but  sometimes  brownish,  and  the  average  size  was  19  x  8fi. 
(figs.  26-30). 

Other  Victorian  Specimens. — A  few  other  specimens  were 
obtained  from  Brighton  and  Elstemwick,  suburbs  of  Melbourne. 

The  Brighton  specimens  were  particularly  rich  in  cerato- 
pjcnidia  and  the  antennaria  (figs.  31-35),  while  the  Elsternwick 
specimens  showed  abundance  of  pycnidia  (figs.  36-37). 

South  Australian  Specimen. 

An  orange-leaf  was  forwarded  by  Mr.  Quinn,  Inspector  under 
the  Vine  and  Fruit  Diseases  Act,  with  the  "  Sooty  Mould  "  upon 
it,  but  not  very  largely  developed. 

There  were  the  colourless  and  coloured  hyphse,  gonidia  and 
gemmse  and  abundance  of  glomeruli.  The  colourless  hyphae 
were  septate,  branched,  with  moniliform  or  elongated  joints,  and 
averaging  3^-4J^  /a  broad. 

The  brown  hyphae  were  septate,  sparingly  branched,  and  varied 
in  breadth  from  4^-7^ /i. 

The  gonidia  were  similarly  coloured  and  usually  simple. 

The  gemmie  were  either  clusters  of  dark  brown  cells  or  the 
green  mulberry  masses  derived  from  the  glomerules.  None  of 
the  colourless  quadrate  bodies  were  met  with. 

The  glomeruli  were  usually  of  a  yellowish-green  to  pale  green 
colour,  and  either  isolated  or  in  group. 

The  preftence  of  brown  gemmsB  and  glomeruli  was  the  pre- 
dominating feature  (figs  38-39). 

New  South  Wales  Specimens. 

The  specimens  sent  through  the  courtesy  of  Mr.  Maiden,  Govt. 
Botanist,  from  trees  in  the  Botanic  Gardens,  Sydney,  were  badly 
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infested  with  scale,  but  very  little  of  the  "  sooty  mould."  There 
wa^i  also  upon  the  scale  a  considerable  quantity  of  a  parasitic 
fungus  known  as  Microcera  coccophilay  Desm. 

In  some  cases  on  the  upper  surface  of  the  leaf  there  was  a  very 
thin  stratum  of  a  mud  colour,  of  just  sufficient  consistency  to 
lii^ld  together  when  peeled  off,  but  no  more.  Tt  was  evidently 
largely  composed  of  fine  dust,  and  scattered  over  it  were  little 
dark  punctiform  bodies,  very  variable  in  size  when  looked  at  with  a 
magnifying  glass. 

Under  the  microscope  it  was  seen  to  consist  of  a  network  of 
colourless  hyphce,  and  numbers  of  the  spherical  or  irregularly 
shaped  bodies  we  have  already  called  glomeruli. 

Tbere  were  very  few  traces  of  the  greenish-brown  hyphie 
developed,  as  the  dust  had  evidently  kept  the  fungus  in  check. 

The  colourless  or  very  pale  green  hypha*  were  closely  septate, 
copiously  branched  and  densely  crowded  so  as  to  form  a  pavement 
rif  cells.  The  hyphse  were  either  moniliform  or  with  longer 
or  shorter  joints,  and  bore  various  gonidia.  The*  diameter  of 
titp  hypha3  varied  considerably,  but  the  broadest  was  from  6-7 J  /*, 
and  narrowest  about  4  /x. 

The  glomeruli  were  exceedingly  numerous,  scattered  or  in 
t  lumps,  and  were  yellowish-green  to  pallid  or  even  brownish. 
They  varied  considerably  in  shape  from  spherical  to  hemispherical 
or  oval,  and  in  size  some  measuring  250  fi  or  \  mm.  in  diameter. 
The  mulberry-like  green  clusters  and  the  contents  were  similar  to 
lliose  already  described. 

^o  other  reproductive  bodies  were  found. 

Even  in  cases  where  to  the  naked  eye  there  is  nothing  but  a 
pfitcb  of  dust  on  the  leaf,  there  are  the  colourless  hypha*  forming 
ft  close  network  of  cells,  and  their  gelatinous  coating  causes  the 
dast  to  adhere. 

As  the  result  of  the  examination  of  a  large  numl)er  of  specimens 
T  find  that  the  colourless  filaments  are  the  earliest  formed, 
hriinching  and  intertwining  so  as  to  form  a  close  network,  adherent 
Ui  the  surface  of  the  leaf. 
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And  of  the  special  reproductive  bodies,  the  glomeruli  originate 
from  the  colourless  h3rph8e,  appearing  in  abundance  when  no  other 
is  present.  Even  when  the  brown  filaments  are  formed,  the 
glomeruli  are  seen  to  be  surrounded  and  not  produced  by  them, 
as  they  leave  a  perfect  cavity  among  the  filaments,  with  the  clear 
colourless  layer  at  its  base. 

The  remaining  reproductive  bodies  are  formed  from  the 
coloured  hyphie,  and  apparently  appear  in  the  following  order 
when  not  developed  simultaneously : — spermogonia,  antennaria, 
oerato-pycnidia,  pycnidia  and  perithecia. 

This  specimen  served  a  very  useful  purpose  in  determining  the 
origin  of  the  coloured  from  the  colourless  hyphae.  At  first 
nothing  was  observed  but  colourless  hyph?B  and  numerous 
glomeruli,  and  from  the  constancy  of  this  appearance  I  was 
inclined  to  the  opinion  that  the  colourless  hyph;©  with  their 
reproductive  bodies  formed  an  independent  fungus,  afterwards 
overlaid  by  another  fungus.  But  on  further  search,  I  found 
eoloared  hyphae  arising  from  the  continuation  of  the  colourless 
hyphae,  and  thus  the  connection  was  established  (figs.  40-44). 

General  development  of  sporidia. — Taking  an  ascus  in  the  young 
condition  and  when  only  about  half  the  size  of  the  adult  form,  it 
is  found  to  be  filled  with  finely  granular  protoplasm,  only  the 
short  stalk  being  without  it,  and  there  is  a  minute,  slightly  oval 
primary  nucleus  in  the  centre  (fig.  21). 

When  further  grown  the  protoplasm  recedes  from  the  top, 
enveloped  in  its  own  membrane,  and  gradually  gets  further  and 
further  away,  until  in  the  mature  form  it  may  be  9  fi  from  the 
top  of  the  ascus.  It  divides  meanwhile  into  the  sporidia,  which 
soon  acquire  a  distinct  outline  and  a  few  septa.  There  is  usually 
a  slightly  knobbed  pedicel  projecting  from  the  top  of  the  topmost 
sporidium  when  immature,  apparently  indicating  a  contracted 
p>rtion  of  the  protoplasmic  membrane  (fig.  12). 

The  contents  of  the  at  first  colourless  sporidia  soon  change 
into  a  pale  green,  increase  in  size  and  develop  more  septa  (fig.  10). 

This  colour  next  changes  to  greenish-brown  and  finally  a  decided 
dark-brown  like  the  mycelium,  which  is  the  mature  form  (fig.  12). 
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Alongside  of  each  otlier  in  the  same  peritheciii 
ditlereiit  coloured  atttgea  ma.j  lie  seen,  but  the  spo: 
mdi\irltial  ancus  are  all  of  the  same  colour. 

When  ti'^ated  with  pot-a^sium-iodid^-iodine,  thf 
the  colourless  sporidia  immediately  assumed  a  liea 
canary -yellow  tint*,  but  the  rest  of  the  aacua  remaiT 
hyaline,  showing  that  the  epipla^m  or  glycogen -ma^is  i 
a8  ill  DiBComycetes,  which  gives  a  reddiah-  or  violt^t-bn 
The  green  and  the  brown  coloured  Bporirlia  w**rc  u 
this  reagent.  The  contents  of  the  pa.raphy>*ca  wrr^. 
bright  canary-yellow,  suggestive  of  their  Iwing  Himpl; 
The  number  of  ^poridia  in  each  a^cua  Ls  typically  8, 
6  were  also  met  with. 

CUAUAUTKKISTIC  DlSTlNtTTtONfi  OP  THE  SPECIAl  Hk] 

Bodies. 

1.  GlomBrtilL — They  are  generally  of  a  dirty  gree 
may  l^  pallid  or  greyish,  or  even  brownish,  apparent 
of  ilu.st^  itc,  arKl  are  more  or  less  spherical  or  hen 
iibape.  They  always  orixinate  from  the  colourless  c 
hypbse,  and  are  the  fifi^t-formed  of  tlie  .special  repr<-Mji 
The  covering  ia  corapwied  of  clusters  of  mulberry  lii 
and  some  of  the  hyaline  cells  in  the  interior  are  ec 
each  otlicr  by  narrow  joints.  They  ^^ary  conaidei 
reiiching  nearly  ^  mm.  in  diameter,  and  their  shap 
and  contents  readily  distinguish  them  from  othera, 

2.  Sp*^i'ntOifonia, — -The  ftperraogonia  rejsemble  gt 
an  ten  o  aria  in  appearance,  but  differ  in  contents 
resemble  the  ceratopycnidia  in  contents,  but  differ  ii 
They  vary  cvmsiderably  in  shape  and  size,  and  it 
distinguisli  them  from  the  smaller  forms  of  cerato- 
the  latter  are  usually  elongated  and  slender,  and  hi 
regular  cells  composing  wall,  while  the  former  ha 
aurfa<;e. 

The  apermatia  so  closely  resemble  cerato  pycno«pt 
cannot  be  distingiiifihed  from  each  other. 
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3.  ArUentiaria. — The  spores  here  are  the  characteristic  feature. 
They  are  simple,  oval  to  ovate,  with  granular  contents,  and  usually 
2-guttulate,  so  that  they  are  distinct  from  any  of  the  others.  The 
capsules  are  too  variable  in  shape  and  size  to  be  relied  on  for 
distinction,  and  they  have  a  net-like  surface  like  the  preceding 
form,  but  they  are  often  borne  laterally  on  a  filament. 

4.  Ceratopycnidia, — When  fully  developed  they  are  distin- 
guished from  the  preceding  forms  by  being  very  much  elongated 
and  often  branched,  and  the  regular  pattern  of  their  walls;  and 
from  the  pycnidia  proper  by  the  naked,  round  or  oval  mouth- 
opening,  but  mainly  by  their  contents.  The  simple,  hyaline,  rod- 
like  minute  spores  distinguish  the  two  forms  at  once. 

5.  Pyc7iidia, — The  pycnidia  proper,  as  already  indicated,  are 
distinguished  by  their  usually  fringed  mouth  opening  and  the 
coloured  tri-septate  pycnospores. 

6.  Perithecia. — The  perithecia  are  distinguished  from  all  the 
others  by  containing  asci  accompanied  by  paraphyses.  They 
sometimes  closely  resemble  spermogonia,  although  I  was  generally 
able  to  distinguish  them  by  their  sea-green  or  sage-green  colour. 
However,  with  the  exception  of  the  glomeruli,  the  various  repro- 
ductive bodies  are  so  variable  in  size,  shape  and  colour,  that  the 
nature  of  the  contents  must  always  be  relied  upon  for  final 
determination. 

Connection  with  scale  or  other  insects. — It  is  generally  believed 
that  this  fungus  is  a  saprophyte,  since  it  does  not  penetrate  the 
leaf  in  any  way,  and  consequently  does  not  extract  nourishment 
from  it.  It  must  live  at  the  expense  of  something  else,  and  this 
i**  supposed  to  be  the  honey-dew  secreted  by  certain  insects,  and 
associated  with  which  it  is  invariably  found.  As  a  matter  of  fact 
I  have  never  found  "Sooty  Mould"  without  the  accompaniment  of 
«cale  insects,  and  they  secrete  a  sweet  fluid  known  as  honey-dew. 
^laskell,  in  his  work  on  New  Zealand  Scale  Insects,  writes  : — 
**  In  many  cases  they  exude,  in  the  form  of  minute  globules,  a 
whitish,  thick,  gummy  secretion,  answering  probably  to  the 
*  honey-dew'  of  the  Aphididse.  This  secretion  drops  from  them 
on  to  the  plant,  and  from  it  grows  a  black  fungus,  which  soon 
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gives  an  unsightly  appearance  to  the  plant.  This  fungus  or 
*^inut'  is  an  almost  invariable  indication  that  a  plant  is  attacked 
by  insects,  and  may,  indeed,  give  a  useful  warning  to  tree- 
growers."  The  occurrence  of  the  fungus  on  the  upper  surface  of 
the  leaf  may  be  variously  accounted  for.  The  upper  surface  is 
moi^t  reiuiily  raoiiiteoed ;  the  rain  and  dew  are  longer  retained  in  the 
channel  over  the  midrib  at  the  tip.  But  the  main  reason  evidently 
is  that  the  houey-dew  is  dropped  there  by  the  coccids  generally 
found  on  th^t  vind*?r'  surface  of  the  leaves.  In  the  absence  of 
houe^^-dew  the  fungu?>  might  grow  on  the  accumulations  of  the 
ext:reta  of  insects,  ttc,  but  the  general  rule  is  that  the  fungus 
follows  in  the  wake  of  insects,  and  to  get  rid  of  the  one  you  must 
also  ^et  rid  of  the  other. 

Since  writing  the  al>ove  I  have  received  a  note  from  J.  G  0. 
Teppf^r,  F,L.8.,  Adelaiile,  in  which  he  shows  how  the  destruction 
of  honey-eating  birds  may  affect  the  prevalence  of  this  disease. 
He  aaya  :^*^  Regarding  the  *  Sooty  Mould'  and  its  prevalence 
noio  in  many  localities,  it  may  be  mentioned  that  it  appears  to 
have  baen  practically  absent,  when  nature  was  less  disorganised 
liy  man,  and  for  a  very  t^imple  reason.  It  being  due  to  the  sugary 
exudations  of  scale  innects,  «kc.,  coating  the  trees,  its  abundance 
di^[>Rnds  upon  that  of  its  producers,  and  this  upon  the  reduction 
of  the  sugar-loving,  brush- tongued  parakeets  and  other  birds 
which  formerly  alxjundr^  so  greatly.  These  I  have  often  observed 
myself  busy  in  tbe  t*ithf  morning  among  the  foliage  of  gums, «i:c, 
upon  which  the  honey -clew  appeared.  Later  in  the  daj'  the  ants 
occupied  thesf*  in  ovt'rwhelming  numbers,  and  drove  the  birds 
away,  prt^tectin^  the  injects  and  cleaning  the  foliage. 

^*  Now  many  plant**  have  developed  special  organs  to  attract 
the  ants  an  priiitectorn  against  birds  and  animals  which  feed  upon 
foliage,  Jliiwi^rd  or  unripe  fruit,  and  though  rendering  service  to  the 
|ilant!i  by  n^dueinf:  snj>erfluous  quantities  of  either,  and  securing 
tlniM  the  greatest  perfection  of  that  remaining  (also  controlling 
ofht^r  innect  lifti)^  thp  birds  constantly  tend  to  overdo  the  work  at 
Ci^rtain  eriHeal  yferifHlH,  As  our  Eucalypts,  <fec  ,  and  many  intro- 
duced plant?^  hfciM'  no  such  organs,  they  make  use  of  the  scales, 
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aphides,  Ac.,  to  secure  indirectly  the  protective  services  of  the 
ants,  wherever  there  were  birds,  <kc.,  available  to  keep  the  former 
raider  control  within  safe  limits.  Therefore  the  reduction  of  the 
birds,  dec.,  by  man,  stimulated  the  limitless  increase  of  the  scales, 
aphides,  psyllids,  aleurodids,  Jrc,  and  at  the  same  time  also  the 
numbers  of  the  ants,  which  helped  to  clean  away  the  exudations 
of  th<we  of  their  pets  left  by  the  birds,  »kc.,  were  greatly  diminished. 
Hence  excess  of  honey-dew  insects  and  of  their  produce,  which  is 
naturally  availed  of  by  the  low  fungoid  germ  which,  under  normal 
oooditions,  had  to  be  satisfied  with  the  *  crumbs'  left  by  the  higher 
agentu'' 

There  is  here  a  somewhat  complex  relation  between  the  different 
forms  of  life  used  by  the  plant  for  protective  purposes,  and  if  one 
of  the  checks  is  withdrawn  or  diminished,  the  balance  is  disturbed 
and  disorder  ensues. 

1 .  The  Scale  or  other  insects  are  used  indirectly  to  attract  the 
ants  by  their  sweet  secretions. 

2.  The  Ant9  like  a  standing  army  protect  the  foliage  against 
the  attacks  of  leaf-eating  animals. 

3.  The  abundance  of  Honey-eating  Birth  is  necessary  to  keep 
the  scale  or  other  insects  within  reasonable  bounds. 

4.  The  reduction  of  these  birds  by  man  tends  to  favour  the 
incivase  of  the  scale  insects  and  their  produce 

5.  The  scale  and  other  insects  now  get  the  upper  hand,  and  the 
ants  protecting  the  insects  also  favour  their  increase. 

6.  The  consequence  is  superabundance  of  honey-dew,  and  this 
is  taken  advantage  of  by  the  germs  of  the  fungus  to  spread  and 
multiply. 

Thus  the  destruction  of  the  honey-eating  binls  has  brought 
about  an  increase  of  the  honey-dew  and  of  the  "  Sooty  Mould  " 
which  lives  upon  it,  so  that  it  is  not  only  insectivorous  birds 
which  ought  to  be  protected  for  the  benefit  of  the  grower. 

It  is  interesting  to  observe  the  appearance  of  other  checks  to 
the  spread  of  the  scale  or  other  insects.  Here  there  are  two 
parasitic  fungi  found  respectively  on  the  red  and  the  white  orange 
Hcale,  Microcera  coccophila,  Desm.,  and  J/,  rectispora^  Cooke.     In 
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Florida  Aachersonia  tahilensis,  Mont.,  has  been  found  attacking 
and  destroying  the  larvae  and  pupae  of  the  "  Mealy  Wing" 
(Ahyroflffs  cilri,  R.  and  H.),  and  bids  fair  to  be  of  great  use  in 
coni bating  the  pest.  This  latter  fungus  has  also  been  met  with 
in  Queeii^hind  on  the  foliage  of  a  large  climber,  but  no  mention 
is  mad©  oi  its  connection  with  scale  or  other  insects. 

E^ecl  on  trees  — This  fungus  does  not  produce  any  marked 
injury  to  the  tree  at  first,  as  when  the  "  sooty  mould  "  is  removed 
from  a.  It^nf  the  surface  beneath  is  often  as  green  and  glossy  as  a 
hi?althy  one.  The  injury  is  rather  of  a  mechanical  nature,  and, 
combined  with  the  scale  insects  sucking  the  juices  of  the  plant, 
there  is  often  considerable  damage  done.  The  fungus  will  interfere 
with  the  process  of  assimilation,  by  preventing  the  access  of  light 
and  the  escape  of  watery  vapour  and  other  gases.  Indirectly 
this  will  liinder  the  growth  of  the  tree  and  affect  the  production 
of  bloom  and  of  fruit.  The  leaves  are  less  able  to  stand  the 
etTects  of  drought  or  other  unfavourable  conditions,  and  if  the 
young  fruit  is  attacked  by  it  its  development  is  hindered  and  it 
gt*nc rally  remains  insipid. 

Tr^aU^i^ni. — It  will  be  evident  from  the  preceding  remarks 
that  tlie  only  sensible  treatment  will  be  to  get  rid  of  the  lion's 
provider  J  find  whatever  insect  provides  the  pabulum  for  the  fungus 
t<j  flouriKli  on,  should  be  dealt  with.  Mr.  French,  the  Government 
Entomolugisfc  of  Victoria,  informs  me  that  the  principal  scale 
insects  at! kicking  the  Citrus  leaves  infested  by  "  sooty  mould  "  are 
the  red  weale  of  the  orange  {Aspidiotua  coccineus,  Gennad.)  and  the 
black  Hciile  { Lecanium  olecBf  Bernard),  and  for  these  the  treatment 
he  rfiCfjm mends  is  the  kerosene  emulsion  or  resin  wash.  In  a 
pamphlet  issued  this  year  by  the  U.S.  Dej>artment  of  Agriculture 
on  "  The  principal  diseases  of  Citrous  fruits  in  Florida,"  by  W. 
T.  Swingle  and  H.  J.  Webber,  spraying  with  resin  wash  or 
furaigatioii  with  hydrocyanic  acid  is  said  to  be  very  effective. 

In  tlio  course  of  this  investigation  I  found  a  fungus-parasite  on 
the  scale  insects  on  leaves  with  "sooty  mould"  from  N.S.W. 
This  fungus,  already  known  in  Europe  and  hitherto  only  met 
with  in  Queensland,  might  become  a  useful  ally  in  the  treatment 
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(A  scale  insects,  and  so  I  have  written  a  short  paper  upon  this 
particular  form.     (  Vide  Appendix,  p.  498.) 

The  fungus  itself  might  be  directly  treated,  but  the  only  sure 
way  is  to  get  rid  of  the  cause  of  the  trouble,  viz.,  the  insects. 
The  following  is  the  formula  recommended  for  the  resin  wash : — 

Resin  20    lbs. 

Caustic  soda  (98%)  ...     ^    „ 

Fish  oil  (crude)      ...  ...     3    pints 

Water  to  make      ...  ...   15    gallons. 

This  is  a  stock  preparation,  and  when  required  for  use  one  part 
thoroughly  stirred  is  added  to  nine  parts  of  water. 

Scientific  Description . 
Capnodium  citricolum,  n.sp. — Citrus  Capnodinm. 

Forming  black  soot-like  incrustations,  peeling  off  as  a  thin 
membrane,  often  covering  entire  surface  of  leaf.  Colourless  or 
pale  green  hypha*  creeping,  copiously  branched,  septate,  up  to 
6*8^  fi.  broad,  intertwining  and  forming  a  pavement  of  cells, 
giving  rise  to  ascending,  short,  simple,  septate  branches,  bearing 
colourless  or  pale  green  gonidia,  continuous,  uni-  or  bi-  septate, 
spherical,  oval  or  elliptical,  slightly  constricted,  smaller  7^-9^  x  4- 
5J;4,  larger  11-24  x  5i-ll  fi;  or  in  moniliform  chains. 

(Coloured  hyphae  greenish-brown  to  dark  brown,  closely  septate, 
deeply  or  slightly  constricted,  sparingly  or  copiously  branched, 
rigid,  9.i-ll  fi  broad,  bearing  similarly  coloured  gonidia,  usually 
elliptical,  uniseptate,  7^-16  x  5J-8J  fi, 

Perithecia  intermixed  with  spermogonia,  antennaria,  cerato- 
pjenidia  and  pycnidia,  sea-green  to  sage-green  appearing  black, 
oblong  to  oval  or  variously  shaped,  rounded  and  smooth  at  free 
«m1,  with  net-like  surface,  112-250  x  52-11 2/u. 

Asci  cylindrical-clavate;  sub-sessile,  apex  rounded,  8-  6-  or 
4-*ipored,  70-80  x  19-20  ,i. 

Hporidia  brown,  oblong,  sometimes  a  little  fusoid,  generally 
obtuse  at  both  ends,  constricted  about  the  middle,  5-6-  septate, 
often  with  longitudinal  or  oblique  septa,  arranged  mostly  in  two 
ranks  but  occasionally  in  three,  averaging  21-24  x  8J-9J  ft. 
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Puraphyaes  hyaline  or  finely  granular,  elongated 
loog  as  *vsci  and  9^^  /i  broad  t^iwai-ds  apex; 

Torula-,  Co[iiiDtheciuuiv  and  Heterobotrys-st-ages  <xx' 

On  living  lea  veil  of  orange  and  lemon,  parti  cularl 
sur£a-t!e,  al^  gn  branches  and  fruit;  all  the  year  round. 
New  Bouth  Wales,  South  Au^traliaj  Queensland. 

There  ha^  bjen  a  considerable  dilferenca,  and  1  i 
my  change  ol  opinion,  a^  to  the  true  nature  and  acient 
of  tlie  fungus  causing  the  **  sooty  mould  "  on  Citrui;  1 
bflbly  it  ia  duo  to  different  fungi  in  diiTerent  count i 
far  a-i  I  have  examined  speeimens  in  Australia,  they  . 
be  referabki  to  the  same  fungus.  Now  what  ifs  t\ 
Having  obtainetl  tlie  \arioua  sstagea  of  it  and  abund 
highest  or  perithecial  stage,  there  is  plenty  of  material 
to  a  definite  eont-lusion. 

t\hilofa  p€nz*(fi,  Sat'tv,  is  now  recognised  aa  the  com] 
mould  '^  in  Europe  and  America,  )>ut  the  globular  per 
the  hyaline  to  brown  yiiH^ridia  11-13  x  4-5  ^,  distinguis 

Melioln  fittrif  8 ace,  ciiuseB  the  disease  known  in  Iti 
di  cenere,"  on  account  of  the  ashy-grey  crust  formed 
apart  from  that,  the  bay-brown  perithecia  and  hyali 
do  not  agree  with  thi^^  one. 

Jfefloia  aifnefiitf^j  8acc.,  has  ako  been  found  on  the 
branches  of  Citrus  tree?^,  but  the  absence  of  paraphysea 
it  at  once. 

ChtinmdiHm  cift'i^  l.{*^rk.^  and  Desm*,  haa  been  det^ 
Dr,  Cooke  as  i>ein^f  found  on  Citrus  leaves  in  Tictoria, 
no  asei  and  no  aseo^i pores  to  guide  him  in  hia  det 
The  published  dfseriptions  are  so  meagre,  in  the  abs 
moat  important  repr^Kluctive  organs^  that  it  is  rather  di: 
distinctive  characters  for  this  species.  The  original 
by  Berkeley  and  Desmazi^rea*  mentiona  the  peridi 
elongated,    mostly   aeuniinatA    conical    or   lageniforu 


•  Joum.  Hort  ^oo.  Vol  iv.  p,  ^52  11840). 
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sporidia  as  minute,  oblong.  Then  Thuemen^  speaks  of  the 
perithecia  with  net-like  surface  and  oblong,  very  small,  bright 
brown,  2-3-septate  spores  escaping  by  a  pretty  large  opening  at 
the  apex.  Next,  Saccardof  describes  the  perithecia  as  elongated, 
often  fusoid,  J  mm.  high,  and  spermatia  as  7  fi  long.  As  no  asci 
were  found,  it  is  doubtful  if  the  bodies  referred  to  were  really 
perithecia,  but  the  2-3-8eptate  sporidia  of  Thuemen  are  very 
different  from  the  5-6-septate  sporidia  of  the  present  form. 

Capnodium  saiicinum,  Mont.,  has  been  determined  by  Farlow 
on  orange  leaves  in  America,  and  there  is  considerable  resemblance 
in  many  points,  but  the  asci  and  sporidia  show  marked  distinc- 
tions. The  asci  measure  40-45  x  24  fi,  while  here  they  are  on  an 
average  70-80  x  19-20  /x,  or  nearly  double  the  length.  Then  the 
sporidia  correspond  well  in  size  in  both  cases,  but  instead  of  being 
tri-septate  here,  they  are  5-6-septate. 

Evidently,  although  the  "  sooty  mould  "  is  so  common  in  Aus- 
tralia wherever  Citrus  fruits  are  cultivated,  it  has  not  yet  been 
scientifically  determined,  and  I  propose  naming  it  Capnodium 
extriccium. 

Polymorphism, — Polymorphism  literally  means  many  forms, 
and  has  reference  to  the  various  forms  assumed  by  fungi,  especially 
in  their  reproductive  bodies,  in  the  course  of  their  development. 
But  the  change  of  form  may  be  accompanied  by  a  change  of  host, 
and  this  is  distinguished  as  heteroecism,  or  there  may  even  be  a 
desertion  of  the  host,  and  then  it  is  termed  lipoxeny.  The  change 
<rf  form  referred  to  here  occurs  consecutively  or  simultaneously 
on  the  same  individual,  and  all  the  changes  were  found  even  on 
a  small  portion  of  the  same  leaf. 

In  the  present  instance  there  are  two  different  kinds  of  hyphw 
associated — the  thin- walled,  colourless  or  slightly  coloured  hjrpha?; 
and  the  thick- walled,  distinctly  coloured  hyphte — and  each  has  its 
own  reproductive  bodies. 


•  Die  Pilze— Fungi  pomicoli,  p.  53  (1885). 
t  Syll.  Fung.  I.  p.  78(1882). 
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The  oolourle^  hyph®  produce  gomdi»,  gemmsc  and  g 
a.nd  the  coloured  hyp  has  produce  gonidia,  gemtuffi  and  1 
reproductive  bixlies  known  m  Hpermogoiiia,  pycnidia 
thecia. 

Detached  portions  of  the  hyphte  in  both  are  able  to 
the  fungujs,  but  that  need  not  be  specially  eonaidered  h 

The  starting  point  is  with  the  colourless  hyphre 
gonidia,  g^mmu*  and  glomerules;  and  the  final  sta^e  i 
coloured  hyphiB  producing  peritheeia.  The  various  re 
bodies  of  both  the  colourless  and  the  colouj-ed  hyplije  \ 
respectively  in  closff  eontiguity,  leaving  no  doubt  a 
genetic  connection,  and  the  real  point  at  issue  ia,  do  th 
hyphfls  grow  out  of  the  colourless,  or  is  it  simply  a  cane 
tion  ?  Fortunatelyj  in  the  specimens  from  New  Bauth 
hyphie  were  neeirly  all  colourless  or  pale  green,  and  i 
very  occasionally  tbat  a  brownish  lilanfient  was  seen, 
in  aume  instances^  the  pale  gi^een  or  colourless  f nndamei 
with  projecting  colourless  filaments  was  observed  to 
pass  into  a  pale  brown  shade,  and  from  these  cells  th* 
and  comparatively  thick  walled  hyplise  an>se*  So  tliat 
[na^  hyphie  may  pass  tnt^  the  coloured,  and  since  t 
reproductive  b^die^s  may  arise  from  the  same  or  adjoin 
there  is  genetic  connection  and  not  merely  association  t 
the  different  stages  of  this  fungun.  The  forms  aasun 
diilerent  l'eproducti^  c  bodies  are  very  varied  and  al 
general  description,  so  that  I  have  drawn  a  numl 
different  shajjes  in  order  tci  give  some  idea  of  the 
wealth  of  variety  occurring  among  them.  Besides  I 
specially  examined  this  fungus  during  the  winter  man 
remains  Uj  be  seen  what  are  the  prevailing  forms  at  otl 
of  the  year,  I  hope  to  examine  it  monthly,  as  it  occu 
all  the  year  round ^  but  at  present  at  least  seven  stage 
ductivt^  phases  in  the  development-cycle  of  this  i 
knowii^^(l)  Urmidial  and  gemma  I  stage;  (2)  Glomt 
(llHerohotry^)\    (3)  Si>erraogomal  stage;  (4)  Antennul 
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(5)  Cerato-pycnidial  stage;  (6)  Pycnidial  stage;  and  (7)  Perithecial 
stage. 

My  best  thanks  are  due  to  all  those  who  kindly  supplied  me 
with  specimens  for  this  investigation,  viz.: — Messrs.  Carson,  Kew; 
Hunt,  Elstemwick;  Maiden,  Sydney;  Neilson,  Burnley;  Quinn, 
Adelaide;  Turner,  Brighton;  and  Williams,  Doncaster. 


EXPLANATION  OF  FIGURES. 
(All  the  figures  are  magnified  1000  diameters  unless  otherwise  indicated.) 

Plate  xxiii.,  fios.  I  a-b  ;  fig.  2 ;  rios.  3  a-g  ;  figs.  4  a-d, 

DoncaMer  specimens^ 
Fig.    1. — Colourless  hyphie  and  gonidia. 
Fig.    2. — Colourless  quadrate  gemma  with   three  radiating  hyphae  and 

hearing  gonidia. 
Fig.    3. — Coloured  hyphte,  moniliform  and  otherwise,  hearing  gonidia  (fig. 

ex  540). 

Plati  XXIV.,  FIGS.  4  e-g ;  figs.  6  a-c  ;  figs.  6  a-o. 

Fig.    4.— Spermogonia  with  spermatia  and  pattern  of  wall  (fig.  ax 540  ; 

figs.  6  and  e  X  145  ;  fig.  /x  540). 
Fig.    5.— Antennaria-form  with  spores  and  pattern  of  wall  (fig.  a  x  270). 

Plate  xxv.,  figs.  6 p-r ;  figs.  7  ah. 

Fig.    6.— Various  forms  of  cerato-pycnidia  with  spores ;  the  origin  is  shown 

in  two  instances  from   basal  cells  (fig.  a  x  270  ;  fig.  c  x  540 ; 

fig.  e  X  540  ;  figs,  gh  x  270  ;  figs,  i-m  x  145 ;  fig.  n  x  270  ;  fig. 

0  X  145  ;  fig.  p  X  145  ;  fig.  g  x  270). 
^-    7.  ~ Various  forms  of  pycnidia,  showing  in  some  cases  fringed  opening 

(figs,  ad  and /A  x  145  ;  fig.  e  x  270). 

Plate  xxvi.,  fig.  8  ;  figs.  9  ag. 

fig.    8.— Various  forms  of    pycnospores— mature    and    immature ;    two 

colourless  forms  at  upper  right-hand  with  finely  granular 

contents. 
^'    9. — NTarious  forms  of  perithecia,  some  of  them  just  peeping  out  from 

mass  of  hyphaD  ;  and  pattern  of  wall  (figs,  a,  c,  y,  and  g  x  540  ; 

fig.  b  X  270  ;  figs,  d  and  e  x  145). 
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Plate  xxvn,»  fio^.  lOa^d :  figs.  11  a-h  ;  figs.  12  a/. 

Fij<.    10. — Aeci  with  para|ihyaes,  one  with  basal  cell  to  left  (figs.  a-dx540). 

Fig.   T I  — 'Two  sporidia  deteobeil. 

Fig.  J  2* — Asci  containing  4S  flporidla ;  the  first  contained  colonrleM 
aporiiim,  the  next  two  pale  green  sporidia,  and  the  remainder 
were  brown  and  mAttire,  only  the  last  one  of  the  group  being 
uolourless  ;  paraphyai»  ffig./)  also  shown. 

Plate  xkviu.^  figs.  13  a-/?. 

Armadatt  ftp^timeiu — 
Fig.   13* —Go Km r less   hyphro  »bowlii;.j   their  varied   forms,  together  with 
gcmidia,  oontiiiuouia  or  L  ^  to  2-septate  (figs,  d  and  n  x  540). 

Plate  xxul.,  rras.  14  a-b:  figs.  1.5  am ;  fig.  16 ;  figs.  17  a-h;  figs.  18  o-c 

Fig*  14.  —Quadrate  colourless  gemnniu  {tig.  h  x  640). 

Fig*  15.— Viirioiia  form*  of  tiolouri^d  liyphae  and  gonidia  (fig.  ax 540). 

Fig.  t6.— Grec'niah'bnwn  olntter  of  cells  germinating. 

Ftg.  17. — Mulberry -like  gemma. 

Fig.  1 S.  — Spurea  iHidated  and  eomieeted,  large  and  small. 

Plate  x:^x.,  finA.  19  al ;  ft«.  20;  figs.  21  a-c;  figs.  22  a-i. 

Fiff.   19.— Ante  on  aria  forma  with  spores  and  portion  of  netted  wall  (figs. 

ad  >:  540  ;  figa*  £-*  nod  Jt  K  270). 
Wig,  20.  —  ImmaturQ  form  of  anteuDana  (  x  540). 
Fig.  21.  -Inmmture  pt-rithociuui  [ti^.  rt  x  145)  and  asci,  showing  origin  of 

latter  from  ckaiu  uf  coljurless  cells. 

Fig.  22,  —  Coloarlefis  byphae  and  gonidia. 

Plate  x>aii.^  Fin.  23  (ten  figures);  fig.  24  (six  figures)  ;  figs.  25  a-h ;  no. 
20  \  >7aH.  27  ft'O  .'  FUSS.  28  tth:  Vim.  29  ah;  fig.  30  ;  figs.  31  a-6. 

Fig*  2ti — ^Quadfi^U-  i^LMnrriLi*  with  tririidiate  hyphte  shown  to  originate  from 

a  tm^\^  cell. 
Figt  24. — Brown  hyphn*  and  goiddia. 
Fig.  25.  —  Glonienilus  (fig.  ft  x  270)  and  spores. 

Bh  nd  fjj  ftp*  r  im  n^  — 
Fig-  26.— Quadrate  colomleaa  gommie  (  x270). 
Fig.  27,  — Pycuiilin  and  jjyi^n  oh  pores  (fig.  ax  62;  fig.  6x97). 
Fig.  2S. — ^Pycnidium  (  <  I4"i)  fiod  pyuaospores  more  enlarged. 
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Fig.  29.— Wall  of  pycoidium  formed  of  elongated,  filamentous  cells  (fig.  a 

near  the  top  ;  fig.  b  lower  down). 
Fig.  30.— Green  filaments  of  walls  passing  into  colourless  fringe  at  mouth. 

Brighton  tpecimena — 
Fig.  31. — Quadrate  gemm»  (  x  540). 

Plate  xxxii.,  nos.  32  a-h  ;  figs.  33  a-g  ;  fio.  34  ;  figs.  36  a-6. 

Fig.  32.  — Aotennaria  (  x  145)  and  spores. 

Fig.  33.— Cerato-pycnidia  and  spores  (figs,  a,  6,  d,  and  ex  145;  figs,  c,/, 

and  (7  X  270). 
Fig.  34.— Orato-pycnidium  conical  and  bullet-shaped  (  x  540). 
Fig.  35. — Elongated  jointed  filaments  composing  wall  of  cerato-pycnidium, 

sometimes  long  and  slender,  sometimes  short  and  stout. 

EUitmtcick  speciment — 
Fig.  36.— Quadrate  gemma  (  x  540). 
Fig.  37.— Upper  portion  of  pycnidium  and  pycnospores  (  x  540). 

South  Australian  Bpecimens  — 
Fig.  38.— Dark  brown  gemmse  (figs.  6  and  c  x  540). 
Fig.  39.— Glomeruli  (  x  145). 

Pla'ti  xxxiii.,  FIGS.  40  a-d  ;  fig.  41  ;  figs.  42  a-h  ;  figs.  43  a-h. 

New  South  Wales  specimens — 

Fig.  40- — Branching  and  gonidia-bearing  colourless  hyphae. 

Fig.  41.— Colourless  and  coloured  cells  and  hyphte.  The  colourless 
gradually  pass  into  the  pale  brown  towards  the  right,  and 
produce  thick-walled  hyphse,  shown  darker  in  colour. 

Fig.  42.  ~  Quadrate  gemmse  (  x  540). 

Fig.  43.— Glomeruli,  in  chains  and  in  groups  (fig.  ax  145  ;  fig.  6 x 52). 

Plate  xxxiv.  (upper  division  of  Plate),  figs.  44  a-h. 
Fig.  44.— Outlines  of  various  isolated  glomeruli  (fig.  g  x  145). 

i^c/e.— The  following  are  the  magnifications  assigned  to  Zeiss 's  Oculars 
tad  Objectives  :— 

Oc.  2.  Obj.  A  =  52. 
„    4.     ,.     A=97. 
„    2.     .,     0=145. 
.,    4.      „    0=270. 
„    2.      „     F  =  540. 
„    4.     „    F=1000. 
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APPENDIX, 
MxuBJOQzn/L  coccoPHiLA,  Desm.— Coccus-loving  Microoera. 

(Pkt^  XXX IV.,  lower  di vision  of  Plate.) 

Minute,  deep  brick -red  tul>ercles,  rounded  or  flattened  and 
disG-liko  on  Hui-face,  usually  in  small  groups,  visible  to  the  naked 
eye,  liard  and  horny  when  dry,  with  short  stem-like  base. 

Hyphse  at  base  of  gonidiophore-s  !iy aline,  septate,  closely  com- 
pacted, 3-4  fi,  broach 

Gonidiophorea  tufte<l,  filiform,  elongiited  (at  least  280/i),  septate, 
sometimes  slightly  constricted  at  septa,  rose-pink  in  mass,  with 
finely  granular,  anrl  often  vacuolated  contents,  4-4J  fi  broad. 

Gonidia  same  culi>ur  as  gonidiophores  to  hyaline,  curved,  elon- 
gateiJ,  usually  blunter  at  free  end  than  attached  end,  with  finely 
graUTilar,  nucleated  contantfi,  variously  septate,  continuous  up  to 
S^ septate,  average  5-6,  si?.e  from  tip  to  tip  of  curve  and  not  actual 
length  75-103  X  -5  ^-8 J  ^. 

Parasitic  on  Reel  Scale  of  Orange  and  Shaddock  {Aspidiotus 
CO  €C  iiie  ?(-4f ,  tlennad . ).  J  u  1  y,  A  ugust,  it  c  Botanic  Gardens,  Sydney, 
New  South  Wale.^  (Maiden). 

Tn  the  original  description  the  gonidiophores  are  given  as  2J  /« 
thick  and  the  gonidia  as  hyaline,  acute  at  each  end,  3-5-septate 
and  4-5  ^  br*iad.  Thia  Eu repeat i  species  has  only  hitherto  been 
found  in  Queensland,  where  F.  31.  Bailey,  the  Colonial  Botanist, 
observed  it  On  a  Coccus  infesting  the  Lemon.  Mr.  Tryon  also 
refers  to  it  in  hi  a  "  Report  on  Insect  and  Fungus  Pests"  as  one  of 
tlie  natural  enemies  of  tiie  Red  Orange  Scale;  and  Mr.  French, 
the  Government  Entomologiat  here,  in  his  "Handbook  of  Destruc- 
tive Insects,'^  calls  s)>ecial  attention  to  it  as  a  possible  auxiliary  in 
keeping  down  the  Red  Scale,  and  possibly  other  scale  insects. 
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So  far  it  has  not  been  met  with  in  Victoria,  but  I  hope  to  test  its 
efficacy  on  the  Orange  Scale  shortly, 

It  is  closely  allied  to  Fusarium,  but  the  small  tubercles  differ 
and  it  is  believed  to  be  a  conidial  condition  of  Sphaeroatilhe, 


EXPLANATION  OF  FIGURES. 
Microcera  coccophUa,  Deam. 

Fig.     1. — Gonidiophorea  and  f^onidia  (  x  627). 
Fig.    2.— Oonidia  with  from  3-8  septa  (  x  1000). 
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Mu.  Hean  exhibited  a  tioUection  of  43  species  of  Mollusca  of 
th<'  Family  Rt^jini ir/f p^coWeci&d  by  himself  in  Port  Jackson.  The 
fuilo^inj^^  which  art^  found  al»o  in  Tasmania,  are  now  for  the  first 
time  TPcorded  from  Port  Jaokaon : — Rissoina  elongat/jL,  Petterd; 
R.  /iitfiia,  Petteivi;  E.  gpiraiti,  Sowerby;  B  elegantula^  Angas; 
Mismia  Ci/cfojit}m't^  Ten- -Woods;  /i.  Maccoyi,  Ten. -Woods;  R. 
F«U*irdif  Brazier  ( ^pu^cheUt^,  Petterd).  No  less  than  sixteen 
Bpi*cies  are  i4p[>!irt?iitly  new;  and  Mr.  Henn  promised  a  paper 
dealing  with  tliem  at  a  future  date,  after  he  had  compared  them 
with  the  Ri^^soiidfe  of  the  neighbouring  colonies.  He  also 
ex:hil>ited  spo-einiona  of  *^^*/^7(?r  Lodderce,  Petterd,  and  Haminta 
cyinhaltiitK  Qh  ami  G.,  found  by  Mrs.  Henn  at  Long  Bay  in 
Oobaljer,  1H1)3;  7^tr&y^lt//a*?rM&e*Mn«,  Tate;  Crosseia  lablala^Ten.- 
WixiHr;  and  B^^ithtra  Tasmanlcny  Ten.-Woods,  found  by  himself 
iu  ssliMJl  Hand  at  !\lifiiile  Hari^iur,  all  previously  unrecorded  from 
Npw  ?S<i\itli  ^\'h1»*h. 

Mr.  Eclgnr  W.  Wait'O  csontributed  the  following  note  on 

y'Art  Hantje  of  the  Pl<i1ypu8. 

Mr  OlilfiMl-l  TJiomaw  (Wm.  Mus.Catof  Marsupialia,  p.390)give9 
tht*  t^iirtlirrn  ran>fe  of  tlu*  Platypus  (Ornithorhi/nchns  avafinns) 
m  *^rtoiitliWfinis  uf  IJS"  S.  lat,"  and  quite  recently  Prof.  W. 
Bialdwin  8pKHic<»r  (Horn  Expodition  Report.  Summary,  p.  179) 
writes  of  thn  '*  ah?50rn:e  of  Platypus  in  the  north-east,"  and 
€vidp|1fp3  thi*i  «s  assisting  the  conclusion  that  the  primitive 
Monoiivi»^n  faun II  entered  Australia  from  the  south. 

WIuIh  H;,Mvrin^'  vni\i  Prof  Spencer's  inferences,  it  will  be  useful 
to  point  out  that  tho  Tiorthem  range  of  the  Platypus  is  more 
cxt'en^sivH  than  \ni'^  hitherto  lK*en  believed. 

SonifT  ]hiW  timo  ago,  on  this  question  being  raised,  a  letter  was 
a^ldn^ssnfi  ivi  otio  of  tlif^  .Vustralian  weekly  newspapers  ("The 
B  u  1 1 0 1  i  1 1  '\)  T  an  d  js  p  r  e  ra I  rv  p  1  ics  were  received .     While  some  of  the 
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correspondentB  detail  habitats  further  north  than  has  been  pre- 
viously recorded,  others  give  occurrences  within  the  latitude 
above  quoted,  but  at  the  same  time  supply  localities  whence  the 
Platjrpus  was  not  previously  known.  Such  letters,  together  with 
information  privately  received,  are  therefore  also  reproduced,  and 
I  have  inserted,  within  brackets,  the  latitude  of  the  localities 
recorded. 

The  latitude  of  Trinity  Bay  (IG**  45'  S.)  is  the  most  northern 
limit  of  which  I  have  record,  and  is  supplied  by  two  independent 
correspondents  as  follows : — 

(1)  "There  are  plenty  of  Platypi  along  from  Mareeba  to 
Kuranda  in  the  Barron  River,  which  runs  into  Trinity  Bay  north 
of  the  27th  [misprint  for  17th]  parallel.  There's  even  a  creek 
here  named  Platypus  Creek. — R,  IV,  II.,  Caims." 

(2)  **The  Platypus  certainly  lives  a  long  way  north  of  the 
Tropic  of  Capricorn.  Years  ago  they  were  plentiful  in  the 
Barron  (16^  45'  S.)  just  above  the  falls,  and  I  believe  they  can 
be  found  right  along  the  North  Queensland  coast.  I  have  seen 
them  both  in  the  Herbert  (18'  33'  S.)  and  Burdekin  (19'  45'  S.) 
and  their  tributaries,  but  mostly  above  the  range.  On  one 
occasion  I  saw  one  killed  in  Oowrie  Creek,  Lower  Herbert  Dis- 
trict, where  alligators  [Crocodilus  porosus]  are  quite  plentiful. 
—  0  K.,  Ravensvoood." 

Three  other  habitats  are  given  below,  which  although  further 
Houth  than  the  Barron  River,  are  yet  a  long  way  north  of  the 
l?*th  parallel.  One  of  these  observations  (No.  3)  is  peculiarly 
interesting,  as  it  extends  the  range  into  the  Gulf  of  Carpentaria, 
at  a  point  very  much  further  west  (140**  56'  E.)  than  any  previous 
record  from  Northern  Australia,  and  is  thus  the  most  north- 
westerly habitat  at  present  known. 

(3)  "I  have  myself  shot  Platypi  at  Herberton  (17''  25'  S  ),  and 
have  met  a  Mr.  Walcott,  of  Tenterfield,  who  has  two  Platypi  shot 
or  trapped  in  the  Norman  River,  Norman  ton  (17^  28' S.,  140**  56' 
E.).  While  Norman  ton  is  no  further  north  than  Herberton,  the 
above  goes  to  show  that  the  Platypus  is  to  be  found  over  a  larger 
area  than  hitherto  believed. — Medicus,  Drake,  ^,S,  WJ' 

34 


jKtt  ^OTES   AND    EXHIBITS. 

(4)  Mr.  W.  W.  Fraggatt  informs  me  that  he  has  obtained  the 
Platypus  on  the  Wild  River  (IT**  45'  S.). 

1  am  indf^bted  tu  Jlr.  Ernest  Favenc  for  the  following  note:— 

(5)  ^*  The  highest  point  north,  in  Queensland,  that  I  have  seen 
the  Platypus  in  nn  the  head  of  the  Broken  River,  a  tributary,  or 
rather  a  main  tnbutar}^,  of  the  Bowen  River.  The  head  of  the 
Broken  lliver  h  ftraoijgst  the  high  ranges  at  the  back  of  Port 
Mackay,  and  up  there  the  river  is  permanently  running  and 
descpiuls  thruugh  a  succession  of  gorges  to  the  lower  part,  which 
in  sani ly,  Tht?  count ry  is  peculiar  in  every  way,  and  more  resembles 
Soatheni  Queensland  tlran  it  does  the  general  run  of  the  country 
a)>i)ui  thero.  The  Itititude  is  about  21"  S.  There  are  no  crocodiles 
up  there,  but  plenty  in  the  Bowen  River." 

The  following  letter  supplies  localities  which  although  well 
wit  la  II  the  known  are^v  of  distribution,  are  definite,  and  therefore 
Worthy  iif  record  : — 

(fi)  **Quit<i  recently  a  son  of  Mr.  John  McPherson,  of  Rook- 
wiJuiK  killod  £1  Platypus  in  Melaleuca  Creek,  where  they  are  said 
t*>  vxl^l  in  uuinlierfi.  ^felaleuca  Creek  (23**  34'  S.>  runs  into  the 
Fitzroy  It  bout  20  miles  from  where  the  Platypus  was  killed. 
Tht^i  <*  lira  no  alligators,  so  far  as  I  am  aware,  in  the  creek,  though 
thpy  are  hMy  plentiful  in  the  Fitzroy.  The  locality  I  refer  to 
U  fhio  west  of  Rockhiunpton. — J.T.S.B.,  Rock?iampton." 

The  km  iwn  range  of  the  Platypus,  in  time,  has  recently  been 
«xteriiled  by  Mr.  W,  H.  Dun,  as  detailed  in  an  article  in  the 
Rfci pnls  of  the  Geological  Survey  of  N.S.  Wales  (1895.    iv.  p.  123). 

vVf  ler  tlio  note  was  read,  Mr.  J.  J.  Fletcher  drew  my  attention 
to  the  fact  that  the  Platypus  had  been  previously  recorded  from 
tln.^  Niirnianton  Dintrict  by  Capt.  W.  E.  Armit  (Jour.  Linn.  Soc. 
Zoology,     xiv.  p.  413). 

Mr>  Fnjggatt  exhilnt'ed  an  Arachnid  from  the  New  Hebrides, 
liehiiigiMg  to  the  genus  Thelyphonus  {F&m.  Phrynidce);  and  a  very 
iiiit^  i^iiecimen  t>f  the  Rag-shelter  of  a  moth  (genus  Teara)  from 
i^  111  rill  til,  N.8.W,  /Uso,  on  Ijehalf  of  Mr.  Lyell,  of  Gisbome, 
Yietoria,    who    sv?us   present,   specimens    of   the    rare    butterfly 
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lal/tiemii  myrsihts,  Doubl.,  bred  by  Mr.  Lyell.  Also,  for  Mr. 
Maiden,  a  bunch  of  curious  hom-like  galls  (Fam.  Cynipidce)  upoii 
the  twig  of  a  Eucalypt. 

Mr.  R.  T.  Baker  exhibited  specimens  of  a  Morell,  Morchella 
contra,  Pers.,  from  Moonbi  Plains,  Tamworth,  N.S.W.,  found  by 
Mr.  D.  A.  Porter:  also  a  fossil  leaf  and  some  fossil  wood  from 
WvTallah,  Richmond  River;  the  venation  of  the  leaf  is  beautifully 
pr^jerved,  its  characters  being  highly  suggestive  of  Eucalyptus, 

Mr.  T.  Whitelegge  exhibited  a  rare  and  curious  Isopod, 
Ainphoroidea  australiensis,  originally  described  from  N.S.  Wales 
by  Dana  in  1H.j2,  since  when  it  appears  to  have  escaped  notice. 
The  specimen  exhibited  was  obtained  on  seaweed  at  Maroubra 
Bay  last  June;  when  alive  it  was  bright  olive-green,  and  of  a 
niiiiilar  tint  to  the  seaweed  to  which  it  was  adhering. 

IJaron  von  Mueller  contributed  the  following 

Note^  on  Boronia  floribunda,  Sieher. 

In  the  earlier  part  of  this  century  (during  1823)  the  Bohemian 
U)tanist,  Franz  Wilhelm  Sieber,  formed  extensive  collections  of 
hf^rliarium  plants  in  the  vicinity  of  Port  Jackson  and  on  the  Blue 
Mountains;  and  although  his  stay  in  Australia  lasted  only  seven 
months,  and  was  limited  to  N.S.  Wales,  he  extended  largely  our 
knowledge  of  the  indigenous  flora  there,  more  particularly  through 
the  distribution  of  typic  specimens,  quoted  in  De  Candolle's 
Provlromus  and  in  other  descriptive  works.  These  records  have 
hail  sigiiificance  up  Uy  the  present  day,  as  will  be  instanced  by 
one  of  Sieljer*s  Boronias,  namely,  B.  floribundiiy  which  Professor 
Ijfnatius  Urban,  of  Berlin,  some  few  years  ago,  on  a  re-examina- 
tion of  this  plant  in  Sieber's  published  set,  restored  to  an 
indepemlent  sjMjcific  position,  Bentham  in  the  Flora  Australiensis 
having  regarded  it  as  having  arisen  from  dimorphism.  Authentic 
specimena  from  Sieber  were  not  available  in  Melbourne  when  the 
first  volume  of  the  Flora  became  elalx)rated,  and  thus  B.  Jiori- 
hunda  remained  to  l)e  considered  a  mere  state  of  B,  pinnatay  until 
the  (listinguiHhed  Berlin  phytographer  opened  up  this  question 
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anew,  but  I  placed  after  his  observation  B.  Jk^nbunda  already 
into  full  specific  rank  in  the  Second  Census  of  Australian  Plants 
(p  18).  SprengeFs  diagnosis  of  this  plant  published  in  1827  is 
very  brief  and  applied  as  well  to  some  forms  of  B.  pinnata  as  to 
B.  flm'ihwuda,  the  main  distinctions  not  being  given,  namely,  the 
much  reduced  size  of  four  of  the  stamens  and  the  short  style  with 
much  dilated  stigma.  It  was  only  recently  that  my  attention 
from  Prof.  Urban's  indications  was  directed  to  this  subject,  when 
Miss  Georgina  King,  the  zealous  amateur  lady  naturalist  of  your 
colony,  forwarded  splendid  specimens  of  B.  Jlorihunda  to  me  from 
the  Hawkesbury  River,  her  plant  proving  to  be  the  genuine 
one  of  Sieber.  Unlike  B,  pinnata,  which  abounds  in  many  places 
of  four  of  the  Australian  colonies,  the  B.  Jlorihunda  seems 
restricted  to  N.S.  Wales,  and  I  have  it  even  from  your  territory 
only  from  Mrs.  Capt.  Rowan,  the  celebrated  flower  paintress, 
who  sent  it  mixed  with  B.  pinnata  from  the  vicinity  of  Botany 
Bay,  irrespective  of  the  sendings  of  Miss  King,  and  I  have 
Sieberian  specimens  in  the  collections  of  Drs.  Steetz  and  Bonder. 
Thus  it  remains  to  be  ascertained  what  are  the  geographic  areas 
of  B.  Jtoribunda,  and  this  might  largely  be  settled  at  once  by  a 
re-examination  of  Sydney  herbaria.  The  specific  validity  of  B. 
Jloribunda  will  likely  be  affirmed  still  further  by  a  search  for  the 
ripe  fruit,  which  as  yet  is  to  me  entirely  unknown,  good  charac- 
teristics being  derived  from  pericarp  and  seeds  of  many  Boronias. 

Mr.  Ogilby  contributed  a  note  pointing  out  that  there  are  ttco 
genera  of  recent  rough-backed  Herrings  in  our  waters,  both  of 
them  generically  distinct  from  Diptomystutt,  which  may  be  briefly 
characterised  as  follows  : — 

a.  Maxillaries  narrow,  3^  to  4  in  the  diameter  of  the  eye. 
Jaws,  palatines,  and  tongue  toothed.  Eight  branchiostegals. 
Dorsal  inserted  well  in  front  of  the  middle  of  the  body;  anal 
moderate,  its  base  as  long  as  its  distance  from  the  caudal; 
ventrals  inserted  beneath  the  anterior  third  of  the  dorsal. 

Scales  with  smooth  posterior  border  ...  ...  

Potamalosa. 
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Fresh-water  Herrings,  represented  by  a  single  species,  the 
"Australian  Shad,"  Potamalosa  novce-hollandm  (Cuvier 
and  Valenciennes),  Ogilby. 

a'.  Mamillaries  broad,  2^  to  2^  in  the  diameter  of  the  eye. 
Teeth  entirely  absent.  Four  branchiostegals.  Dorsal  inserted 
behind  the  middle  of  the  body;  anal  rather  long,  its  base 
much  more  than  its  distance  from  the  caudal ;  ventrals 
inserted  in  advance  of  the  dorsal.     Scales  pectinated 

Hyjierlophus. 

Marine  Herrings,  represented  by  a  single  species,  the 
"Rough-backed  Sprat,"  Hyperlophus  sprattellides^  Ogilby. 

Dr.  Cox  exhibited  some  fine  living  specimens  of  Terehratulina 
eanceUatay  Koch,  attached  to  a  stone,  which  he  had  recently 
dredged  off  Forster,  Cape  Hawke,  a  new  habitat  which  he  thought 
well  worthy  of  record.  Besides  the  Brachiopods,  Dr.  Cox  stated 
that  he  had  also  dredged  the  rare  Triyonia  ^Strangei,  and  he 
thought  that  the  locality  mentioned  was  the  most  northern  at 
which  this  rare  shell  had  been  taken.  Dr.  Cox  also  exhibited  a  fine 
specimen  of  Myochama  Woodsi,  Petterd,  from  the  Derwent  River, 
Tasmania. 

Professor  David  contributed  the  following  note  "  On  a  remark- 
able Radiolarian  Rock"  from  Tamworth,  N.S.W.  :— "On  Sep- 
tember  the  10th,  in  company  with  Mr.  D.  A.  Porter,  I  observed 
the  occurrence  of  a  remarkable  radiolarian  rock  on  the  Tam- 
worth Temporary  Common.  Of  this  rock  a  hand  specimen  and 
section  prepared  for  the  microscope  are  now  exhibited.  The 
section  is  an  opaque  one  prepared  by  cementing  a  slice  of  the 
rock  about  one- tenth  of  an  inch  thick  on  to  an  ordinary  glass 
•lip  with  Canada  balsam  and  then  etching  its  upper  surface  with 
dilute  Hydrochloric  Acid.  The  rock  being  partially  calcareous, 
probably  an  old  radiolarian  ooze,  the  lime  filling  in  the  delicately 
latticed  shells  and  interstices  between  the  spines  of  the  radiolaria 
is  dissolved  out,  and  the  siliceous  shells  of  the  radiolaria  become 
expo^  to  view.     Some  of  them  are  exquisitely  preserved  for 
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Palaeozoic  radiolaria.  The  rock  of  which  they  constitute  by  far 
the  larger  proportion  weathers  into  a  brown  pulverulent  friable 
material  like  bath  brick.  The  unweathered  portions  are  dark 
bluish-grey  and  compact.  The  radiolaria  appear  to  be  chiefly 
referable  to  the  porulose  division  of  the  Legion  Spumeliari^. 
This  discovery  confirms  the  previous  determinations  by  me  of 
radiolarian  casts  in  the  rocks  of  the  New  England  district^  and 
of  the  Jenolan  Caves,  N.S.  Wales.  The  geological  age  of  the 
formation  in  which  this  rock  occurs  is  probably  either  Devonian  or 
Lower  Carboniferous,  as  Lepidodendron  atistrale  appears  to  occur 
on  a  horizon  not  far  removed  from  that  of  this  radiolarian  rock. 
The  Moor  Creek  limestone,  near  Tamworth,  I  find  also  contains 
numerous  radiolaria.  I  propose  to  offer  a  paper  on  this  subject 
at  the  next  meeting  of  the  Society." 
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WEDNESDAY,  OCTOBER  28th,  1896. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  at  the 
Linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday  eveu- 
iiiR,  October  28th,  1896. 


The  President,  Mr.  Henry  Deane,  M.A.,  F.L.S.,  in  the  Chair. 


The  President  formally  announced  the  death,  on  the  10th 
inst,  of  Baron  von  Mueller,  who  was  one  of  the  first  two 
Honorary  Members  of  the  Society  to  be  elected  (Jan.  22nd,  1876). 


On  the  motion  of  Mr.  J.  H.  Maiden,  F.L.S.,  it  was  resolved 
that:— 

(I)  The  Members  of  this  Society  desire  to  express  the  profound 
n*jjjret  with  which  the  tidings  of  the  decease  of  Baron  von  Mueller 
have  l)een  received;  and  at  the  same  time  to  place  on  record  their 
hijjh  appreciation  of  the  Baron's  life-work,  which  has  in  so 
eminent  a  degree  contributtHl  to  the  advanced  state  of  our  know- 
ledge of  the  Flora  of  Australia. 

{'1)  A  copy  of  this  resolution  be  forwarded  to  the  surviving 
Kister  of  the  lat<^  Baron  with  an  expression  of  the  Society's 
sympathy  in  her  l^ereavement. 


The  President  read  a  letter  from  the  lloyal  Society  of  Tasmania 
offering  to  co-operate  in  any  movement  to  raise  some  appropriate 
Memorial  of  the  late  Baron  von  Mueller. 
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AUSTRALIAN  TERMITID^. 

Part  II. 

By  Walter  W.  Froggatt. 

(Plates  xxxv.-xxxvl) 

Classification. 

In  dealing  with  the  insects  in  this  remarkable  family,  we  are 
met  with  the  difficulty  that,  while  standing  alone,  in  several 
respects  they  combine  the  characteristics  of  two  distinct  orders; 
and  though  classified  by  most  of  our  leading  entomologists  among 
the  Neuroptera  or  Pseudo-Neuroptera,  there  are  almost  as  valid 
reasons  for  placing  them  in  the  Orthoptera,  while  in  their  social 
habits  they  conform  to  the  ants  and  bees  among  the  Hymenoptera. 
It  is  well  known  that  the  termites  come  from  a  very  ancient 
stock,  a  great  number  of  species  having  been  found  in  the  fossil 
state  in  Europe  and  America.  Brauer*  considers  that  they  are 
highly  modified  forms  of  a  type  which  departed  little  from  the 
ancestral  simple  Orthoptera. 

In  working  out  the  development  of  a  species  from  Jamaica 
(Eutervies  ripper tii)  Dr.  Knower,  in  a  preliminary  abstract,  sapt : 
"  I  think  that  the  Termite  and  those  Orthoptera  having  a  super- 
ficial embryo  beginning  in  a  disc  which  must  elongate  considerably 
to  attain  the  definite  number  of  segments,  have  most  nearly 
adhered  to  the  typical  method  of  development  for  arthopods,  and 
probably  best  represent  the  development  of  the  ancestral  insects.*' 

•  F.  Brauer,  '^Systematisch-zoologiBche  Studicn."  Sitzangsberichte  d. 
Kaiserlichen  Akad.  d.  Wissenschaften,  Wieu.     Band  xct.  1SS5. 

t  H.  Mc  E.  Knower,  "The  Development  of  the  Termite."  Johns  Hopkins 
University  Circulars.     Vol.  xv.  No.  126,  1896,  p.  87. 
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Dr.  Packard,  who  has  given  the  termites  a  considerable  amount 
of  attention,*  in  his  Entomology  for  Beginners  has  erected  the 
Order  Platyptera  (insects  with  wings  flat  upon  the  back)  in  which 
he  places  them  with  the  /^aocifice  and ^PerHdce;  but  they  seem  to 
have  little  affinity  in  other  respects  with  the  stone-flies  and  the 
book-louse. 

If  the  wings  and  the  tip  of  the  abdomen  be  removed  from  one 
of  the  larger  termites  it  might  be  very  easily  mistaken  for  an 
earwig;  and  one  of  our  greatest  authoritiesf  on  the  Neuroptera 
actually  described  a  supposed  "wingless  termite"  from  Japan 
under  the  name  of  I/odotermes  japoniciis,  but  in  the  following 
volume  appeared  a  note  from  the  author,  stating  that  upon 
comparison  with  a  Japanese  Forficula  he  had  found  that  the 
supposed  termite  proved  to  be  a  damaged  earwig.  Dr.  Hagen 
al*K)  remarks  that  in  his  opinion  "  the  three  families  Termitina, 
Blatliiia,  and  Forjiculina  are  co-ordinated,  and  very  nearly 
alUed"  (p.  139). 

If  the  wings  of  the  larger  termites  are  compared  with  those  of 
M^veral  of  our  cockroaches,  it  will  be  found  that  there  is  a  marked 
rf-semblance  in  the  form  of  the  parallel  nervures  with  the  recurrent 
forks  without  any  true  cross  veins  running  to  the  extremities  of 
the  wings  in  the  cockroaches,  while  in  the  termites  they  generally 
turn  downward,  but  this  is  not  always  the  case,  for  in  the  wings 
*»f  a  very  large  termite  from  Northern  Australia  (for  which  I 
propose  the  name  Maatotermes  darwiniensis)  and  some  species  of 
C'iiot^rmeSy  the  parallel  veins  are  stout  and  thick,  forking  again 
ami  again  till  they  run  out  at  the  tips,  while  in  iMusiofennes  the 
f*>re  wings  have  several  more  stout  nervures  than  the  hind  pair. 

Termites  do  not  closely  resemble  any  of  the  lace- winged  insects 
in  their  perfect  state;  their  metamorphosis  is  incomplete,  as  they 
I»awi  from  the  egg  to  the  active  little  larvae  with  perfect  pro{)or- 

•  Notes  on  the  external  anatomy  will  bo  found  in  Third  Report  U.S. 
Eotom.  Commission,  1883,  pp.  326-329. 

t  Dr.  Hngen,  Proc.  Bost.  t^oc.  of  Nat.  History,     xi.  p.  399,  1868. 
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tions,  increasing  in  size  with  each  successive  moult,  but  always 
little  termites  from  birth,  even  the  soldiers  in  some  species  showing 
the  elongated  form  of  the  head  long  before  they  reach  maturity. 

I  consider  they  have  a  greater  affinity  to  the  Orthoptera  than 
the  Neuroptera,  and,  without  going  into  the  anatomy  of  the 
family,  which  I  leave  to  an  abler  pen,  would  suggest  that  they 
form  a  natural  link  between  the  two  orders,  coming  after  the 
ForjicAilarid(E  and  Blattida, 

I  have  followed  Dr.  Hagen  in  the  terms  used  for  the  venation 
of  the  wings  and  general  structure.  I  try  also  to  describe  each 
species  with  its  habits  and  life  history  when  obtainable,  so  that 
our  coming  entomologists  will  be  able  to  recognise  the  species 
without  much  difficulty.  In  a  few  instances  I  have  described 
winged  forms  only,  in  the  hope  of  afterwards  getting  the  other 
forms  to  complete  their  life-histories.  I  have  a  great  number  of 
winged  specimens  evidently  belonging  to  different  species  that  I 
retain  till  I  have  completed  the  series  for  the  various  localities 
from  which  they  were  taken. 

Family  TERMITID^. 

Perfect  insects  slender,  with  a  rounded  head,  and  large  com- 
pound eyes  more  or  less  projecting  on  the  sides  of  the  head;  ocelli 
two  or  in  some  groups  wanting;  antennse  long  and  slender,  con- 
sisting of  from  9-31  or  more  moniliform  joints;  jaws  stout  and 
short,  with  a  number  of  pointed  or  angular  teeth  covered  from 
above  with  a  large  rounded  labrum. 

The  head  is  attached  to  the  thorax  by  two  very  large  sclerites 
placed  on  either  side  of  the  under  portion  of  the  head.  Thorax 
moderately  large,  with  the  prothorax  very  distinct  and  character- 
istic in  the  different  genera,  sometimes  heart-shaped,  lobed  on 
either  side,  or  saddle-shaped;  meso-  and  metathorax  each  bearing 
a  pair  of  flat  wings  of  uniform  size  resting  over  each  other,  and 
extending  beyond  the  tip  of  the  abdomen.  Their  venation  is 
simple,  consisting  of  four  main  parallel  nervures,  termed  the  costal, 
subcostal,  median  and  submedian,  which  send  out  a  number  of 
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short  concave  or  sloping  transverse  veinlets  very  variable  in 
number  and  disposition.  The  remarkable  transverse  suture  near 
the  base  of  the  wings  causes  them  to  drop  off  at  the  slightest 
oljstruction,  leaving  behind  attached  to  the  thorax  a  small  slender 
flap  (which  I  have  termed  the  scapular  shield).  In  the  legs  the 
coxae  are  large,  with  a  transverse  trochanter  at  the  base,  to  which 
the  thighs  are  attached  and  not  to  the  coxse;  the  femora  are 
generally  stout  and  short;  the  tibiae  slender  and  cylindrical,  with 
two  or  more  stout  spines  at  the  tip;  the  tarsi  consist  of  four  joints, 
the  first  three  round,  with  the  terminal  one  slender,  armed  with 
sharp  curved  claws,  at  the  base  of  which  there  is  sometimes  a 
plant  u  la. 

The  abdomen  consists  of  ten  segments,  forming  an  elongated 
rounded  body  with  a  pair  of  cerci  at  the  base  of  the  9th  segment, 
and  in  many  species  there  are  sometimes  two  other  slender  jointed 
appendages  known  as  the  anal  appendices. 

The  integument  consists  of  chitinous  plates,  generally  very  thin 
and  delicate,  but  in  some  of  the  larger  species  of  considerable 
strength. 

Termites  live  in  social  communities,  either  constructing  distinct 
ne«t«,  earthy  mounds  covering  a  woody  nucleus,  known  as  a 
Tennitarium,  or  else  simple  tunnels  or  galleries  under  logs,  stones, 
or  in  the  timbers  of  houses.  Each  community  consists,  broadly 
speaking,  of  three  castes  or  classes.  Firstly,  the  winged  males 
and  females,  which  are  found  in  great  numbers  only  at  certain 
seasons  of  the  year,  but  always  in  the  nests  in  a  larval  or  imper- 
fect form.  Secondly,  the  workers,  aborted  males  and  females, 
wingless,  pale  yellow,  or  white,  with  a  large  oval  body  and  no 
Very  distinctive  characters  in  most  species;  these  do  all  the  work 
of  the  nest,  building  the  walls,  gnawing  out  the  wood,  and  looking 
after  the  eggs  and  young  larvae.  Thirdly,  the  soldiers,  also  al)orted 
nmles  and  females,  which  have  the  jaws  produced  into  long  scissor- 
like  projections,  closing  over  or  meeting  at  the  tips  like  a  pair  of 
shears,  ver}'  constant  in  form  in  the  different  species,  and  of  use 
in  classification. 


at  the  tip  of  the  snout;  and  this  is  used  as  a  mea 

This  protective  fluid  is  also  made  use  of  amc 
two-jawed  soldiers,  and  when  this  is  the  case  the  c 
the  base  of  the  clypeus,  and  the  ejected  fluid  is  t 

The  abdomen  of  the  soldiers  is  more  slender  t 
workers.  Their  duties  are  to  protect  the  woi 
enemies  when  the  walls  of  the  galleries  are  broke 
to  direct  them  at  their  work. 

These  are  the  first  three  primary  forms  found 
there  is  a  great  number,  of  secondary  ones.  Firs 
among  these  is  the  queen,  produced  from  a  winged 
by  a  male  (both  of  whose  wings  have  either  d 
pulled  off,  and  who  after  their  flight  with  the  othe 
from  the  parent  nest,  have  been  taken  care  of  I 
who  have  probably  in  the  first  instance  found  the 
After  fertilization  the  body  swells  out  into  an  i 
elongate,  cylindrical  sac  the  original  chitinous  p- 
ments  forming  black  bars  across  the  intersegment 
the  abdomen,  now  consisting  of  a  mass  of  egg  tube 
queen  incapable  of  active  locomotion. 

Next  come  the  complementary  queens,  anothc 
female  termite  which  seems  to  have  reached  a  s 
with  an  enlarged  corrugated  aMomen,  and  thougl 
egg-producing  they  are  capable  of  becoming  so  i 
appear  to  be  "  kept  in  stock,"  so  to  speak,  to  n 
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rudimentarj  wings  as  she  has.  I  have  as  many  as  ten  supple- 
mentary queens  taken  from  a  single  mound.  Miiller  was  the 
first  to  notice  the  forms  when  working  out  the  life-histories  of  the 
termites  of  Santa  Catherina  in  Brazil*;  in  one  nest  he  found  31 
complementary  queens.  Besides  these  there  are  larvie  in  all  stages 
of  growth,  from  minute  little  creatures  just  emerged  from  the 
eg^  to  pupa?  with  the  wing-cases  extending  half  way  down  the 
l^ack;  as  well  as  young  workers  and  soldiers,  the  latter  showing 
tlie  alteration  in  the  form  of  the  head  before  the  last  moult. 

lately  near  Newcastle  when  turning  over  some  logs  I  found  a 
nest  of  Euttrmes  fumigatus,  Brauer,  in  which  the  queen  was 
exiNjsed  in  the  centre  of  the  irregular  galleries  damaged  by  the 
removal  of  the  log;  and  among  the  Eutermes  I  found  six  or  seven 
reddiah-brown  perfect  insects  (excepting  that  they  were  minus 
their  wings)  of  some  undetermined  species  of  Calotermes;  these 
du\  not  seem  to  l)e  quite  at  home,  but  had  evidently  crawled  in 
under  the  log  for  shelter,  and  thus  found  their  way  into  the  nest. 
The  family  Termilidoi  has  been  divided  into  seven  genera,  and 
four  subgenera,  several  comprising  both  fossil  and  existing  species, 
others  only  modem  forms,  and  three  fossil  species  only. 

Though  a  good  deal  of  work  has  been  done  by  entomologists 
Ufxm  this  family  it  has  always  been  upon  different  genera.  The 
late  Dr.  Hagen^s  Monograph  upon  the  Termitidoi  is  our  only 
jOiide  to  the  general  classification  of  the  family,  and  this  was 
|mbliKhe<l  nearly  40  years  ago.  His  proposed  Monograph  upon 
their  anatomy  was  never  published,  beyond  a  short  paper  on 
KiUerm^g  ripjyertii.f  His  classification  is  chiefly  founded  upon 
the  structure  of  the  wings,  the  ocelli,  the  number  of  joints  of  the 
antennfe,  the  shape  of  the  prothorax,  and  the  tibial  spines. 

Following  this  very  natural  classification,  I  have  considered 
his  four  subgenera  as  genera,  and   further  grouped  them   into 


•  Fritz  MUtler,  **  Beitrage  zur  Kenntniss  der  Termiten."  Jen.  Z.  Nat.  vii. 
pp.  337.  463. 

+  Psyche  v.  pp.  203-8,  1889, 
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subfamilies  based  upon  the  neuration  of  the  wings,  also  taking 
into  account  the  habits,  and  the  form  of  the  soldiers,  which  seem 
to  be  very  similar  in  most  of  the  genera  I  have  obser\ed.  In  the 
case  of  the  genus  HodoUrmes  and  the  two  subgenera  Stoloternies  and 
Porotenyies  I  have  been  somewhat  puzzled.  In  Hagen's  definition 
of  Hodotermes  he  says  "  ocellis  nullis,'*  but  in  his  figure  of  //.  viator 
(Tab.  iii.  fig.  8)  he  shows  lateral  ocelli,  and  in  the  Cambridge 
Natural  History,  published  last  year  (Vol.  v.  p.  556),  a  figure 
of  Hodotervies  mossambicus  is  given  "  after  Hagen,"  in  which  the 
lateral  ocelli  are  most  distinctly  drawn.  The  only  species  of  this 
group  that  I  have  in  my  collection  is  a  doubtful  species  of 
Stolotermes  rvjiceps,  Brauer,  which  has  no  ocelli,  and  among  all 
my  Australian  specimens  I  have  not  yet  found  any  that  can  be 
placed  in  this  group,  but  an  allied  group  for  which  I  propose  the 
name  of  Glyptotennitince  takes  their  place  in  the  Australian  fauna, 
I  have  placed  the  genus  Rhinotermes  after  the  Calolermitina  from 
a  careful  study  of  their  habits  and  the  robust  form  of  the  wing. 
I  was  acquainted  with  a  very  curious  white  ant  with  two  very 
different-looking  kinds  of  soldiers,  but  of  which  I  had  never  seen 
winged  forms  among  the  New  South  Wales  specimens;  but  in  a 
collection  from  Queensland  I  found  a  number  of  winged  specimens 
that  on  comparison  with  a  co-type  of  Brauer's  lihinotermes  inter- 
niedius  (for  which  I  am  indebted  to  the  Director  of  the  Austrian 
Museum)  turned  out  to  be  this  species.  I  also  have  another 
species  of  the  genus  with  identical  habits  which  has  been  sent  to 
me  from  Kalgoorlie,  West  Australia,  by  my  father,  with  a  full 
iiccount  of  its  habits. 

In  the  term  used  for  the  venation  of  the  wings  I  have  followed 
Hagen.  But  when  using  the  words  "  scapular  shield,"  I  mean 
that  portion  of  the  wing  between  the  body  and  the  cross  suture 
(the  "basal  scale"  of  Scudder);  its  form  and  structure  appear  to 
be  very  consistent  in  the  different  genera. 

Family  TERMITID^. 
i.  Subfamily  CALOTERHITINJE. 

Wings  robust;  scapular  shield  broad,  with  five  or  more  branches 
from  the  base.     Costal   and   subcostal   nervures   connected  by 
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sloping  cross  nervures  forming  a  network  of  smaller  ones  at  the 
^p.  Fore  wings  differing  from  the  hind  pair  in  the  venation  in 
mAny  species. 

1.  Genus  Mastotermes,  g.n. 

Head  large,  flattened  on  the  summit;  eyes  large;  ocelli  small; 
antennae  30-jointed;  prothorax  large,  with  the  sides  turned  up; 
scapular  shield  with  more  than  five  branches. 

2.  Genus  Calotermes,  Hagen.     (Recent  and  fossil.) 

Head  round;  eyes  large,  projecting;  ocelli  small;  antennse  16-20- 
jointed;  prothorax  large  and  broad. 

3.  Genus  Termopsis.     (Recent  and  fossil.) 

Head  large,  broadest  behind;  eyes  small,  oval;  ocelli  wanting; 
antennse  long,  23-37-jointed;  prothorax  small,  not  as  wide  as  the 
bead. 

4.  Genus  Parotermes.     (Fossil.) 

Head  rather  large;  eyes  small;  ocelli  wanting;  antennse  20- 
jointe<J;  prothorax  subquadrate,  not  broader  than  the  head. 

5.  Genus  Hodotermes.     (Recent  and  fossil ) 

Head  large,  circular;  eyes  small;  not  projecting,  facets  coarse; 
owlli  wanting  ;  antennse  25-27-jointed ;  prothorax  small,  broader 
than  long. 

6.  Genus  Poroterhes.     (Recent.) 

Head  small;  eyes  small,  facets  fine;  ocelli  wanting.  Venation 
of  the  wings  very  fine. 

7.  Genus  Stolotermes.     (Recent.) 

Head  large,  circular;  eyes  small,  faaets  coarse;  ocelli  present; 
wtennip  12- 14- jointed;  prothorax  heart-shaped. 

8.  Genus  Mixotermes.     (Fossil.) 

FuuDded  by  8terzel  upon  a  fossil  wing  from  Lugau.     Allied  to 
CaloUrme$  (Bericht€  der   Naturwissenschaftlen  Gesellschaft  zu 
Oiemnitx.     1878-80). 
35 
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ii.  Subfamily  RHINOTERMITINJE. 

Scapular  shield  broad,  slightly  convex  at  the  cross  suture,  with 
four  branches.  Costal  and  subcostal  nervures  very  stout,  running 
to  the  tip  of  the  wing,  and  joined  at  the  extremity  with  short 
irregular  thick  nervures;  median  and  submedian  nervures  slender, 
with  a  great  number  of  fine  oblique  nervures,  and  all  the  wing 
thickly  covered  with  fine  furrows. 

1.  Genus  Rhinotermes.     (Recent.) 

Head  broad;  eyes  small,  projecting  and  coarsely  faceted;  ocelli 
small;  antennae  20- join  ted;  prothorax  not  as  wide  as  the  head, 
rounded  in  front. 

ill.  Subfamily  GLTFTOTERMITIK^. 

Scapular  shield  slender,  angular,  with  the  cross  suture  trans- 
verse, with  four  or  more  branches.  Costal  and  subcostal  nervures 
running  very  close  to  each  other,  the  latter  often  merging  into 
the  former  in  the  centre;  median  nervure  running  through  the 
upper  half  of  the  wing,  and  the  submedian  alx)ut  the  middle,  the 
latter  and  the  oblique  nervures  often  formed  of  fine  spots  or  scars. 

1.  Genus  Glyptotermes.     (Recent). 

Head  broad,  rather  flat  and  quadrate;  eyes  moderately  liirge, 
slightly  projecting,  coarsely  faceted;  ocelli  rather  large,  close  t*) 
the  eyes;  prothorax  long,  broadest  and  concav  e  in  front,  rounded 
on  the  sides 

2.  Genus  Heterotermes.     (Recent.) 

Head  very  large,  longer  than  broad;  eyes  small,  not  projecting; 
ocelli   wanting;   antennae    16-jointed;  prothorax    quadrate,  with 
base  and  apex  arcuate. 

iv.  Subfamily  TERMITINJE. 

Scapular  shield  angular,  slightly  rounded  above  but  transverse 
below,  showing  four  branches.  Costal  and  subcostal  nervures 
running  parallel,  but  widely  separated  from  each  other;  median 
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and  submedian  slender,  the  former  divided  into  one  or  more  forks 
at  the  extremity. 

1.  Genus  Tbrmbs.     (Recent  and  fossil.) 
Head  large,  rounded;  eyes  large,  and  prominent,  finely  faceted, 
ocelli  present;    antennae   13-20-jointed;    prothorax  heart-shaped; 
flattened,  smaller  than  the  head. 

2.  Genus  Eutermes.     (Recent  and  fossil.) 

The  form  of  head  and  thorax  very  similar  to  that  of  Termes) 
wings  always  dark  coloured,  with  the  base  of  the  nervures  in  the 
scapular  shield  not  as  robust  as  in  the  latter.  Soldiers  always 
nasuti. 

3.  Genus  Anoplotermes.     (Recent.) 

A  genus  formed  by  Miiller  on  the  internal  anatomy  of  a 
Eutermes  from  Brazil  (A,  pacijicus).  He  also  places  Eutermes 
ater^  Hagen,  and  E,  cingulatus,  Burm.,  with  the  new  species. 

CALOTERMITINiE. 

Mastotermes,  g.n. 

Head  large,  nearly  as  broad  as  long,  flattened  upon  the  summit; 
«*yeH  large,  projecting ;  ocelli  prominent ;  antenna*  30  jointed; 
cly|»eus  large,  labrum  rounded  at  the  apex.  Prothorax  shaped 
like  that  of  CaloUrmes,  except  that  it  is  turned  up  on  the  outer 
wlges,  with  the  scapular  shield  as  long  as  the  meso-  and  raetathorax. 
Fore  wings  differing  from  the  hind  pair  in  venation  in  having 
fewer  parallel  nervures  between  the  costal  and  subcostal,  the 
upper  portion  of  the  wings  crossed  with  stout  nervures,  with  the 
whole  of  the  wing  finely  reticulated  with  smaller  veinlets.  Tibia? 
with  four  spines  at  the  apex;  claws  large  with  a  small  plantula. 

This  genus  is  founded  upon  a  species  from  Port  Darwin,  W. 
AuHtralia,  and  is  allied  to  Calolermes, 

Mastotermes  darwiniensis,  n.sp. 

(PI.  XXXV.  figs.  3-3a.) 

Heatl  castaneous,  thorax  dark  ferruginous;  logs,  under  side  and 
alxlomendark  brown;  antennee  yellow;  wings,  scapular  shield  and 
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nervures  ferruginous;  the  rest  yellowish-brown.  length  to  tip 
of  the  wings  1 6,  body  8  lines. 

Head  large,  nearly  as  broad  as  long,  rounded  and  broadest 
behind,  rounded  on  the  summit,  flattened  and  rugose  in  front, 
truncate  across  in  line  with  the  eyes.  Eyes  large,  circular,  pro- 
jecting,  very  finely  faceted;  ocelli  large,  oval,  close  to  inner  margin 
of  the  eyes.  Antennae  long  and  slender,  30-jointed,  springing  from 
a  depression  in  front  of  the  eyes  ;  1st  joint  large,  cyHndrical, 
broad  at  apex;  2nd  nearly  as  thick  but  shorter;  the  others  moni- 
liform  to  near  the  tip  where  they  become  more  stalked,  the  last 
being  the  smallest.  Clypeus  arcuate  and  broad  behind  the  sides 
forming  little  angular  flanges,  with  the  middle  quadrate  and 
lobed  in  the  centre;  labrum  broader  than  long,  almost  quadrate, 
with  the  sides  rounded  and  flattened,  shell-shaped;  palpi  long, 
with  the  base  of  each  joint  white;  jaws  broad  and  rounded,  with 
two  small  angular  teeth  at  the  tip,  and  a  flattened  untoothed 
edge  to  the  base  slightly  hollowed  out  in  the  middle.  Prothorax 
as  wide  as  the  head,  wider  than  long,  concave  in  front,  rotundate, 
with  the  sides  and  apical  margin  forming  a  half  circle,  depressed 
in  the  centre,  with  the  edges  (particularly  on  the  sides)  turned 
up.  Legs  short,  thighs  stout,  with  the  tibiae  covered  with  fine 
hairs,  and  four  stout  spines  at  apex;  tarsi  short,  having  the 
terminal  joint  slender,  with  four  small  sharp  spines  and  a  small 
plantula. 

Wings  large,  thrice  as  long  as  broad;  scapular  shield  large,  cross 
suture  convex,  with  eight  stout  parallel  nervures  branching  out 
of  it :  venation  of  the  fore  and  hind  wings  different.  Fore  wings 
with  costal  nervure  slender,  running  round  to  tip  of  wing,  receiv- 
ing four  stout  parallel  nervures  merging  from  the  scapular  shield, 
turning  up  at  regular  intervals  before  the  middle  of  the  wing 
into  the  costal;  subcostal  branching  out  into  four  stout  transverse 
parallel  nervures  turning  up  into  the  costal  beyond  the  tips  of 
the  former  ones,  forming  a  regular  pattern;  medi.an  nervure 
closely  parallel  with  the  subcostal,  bifurcated  in  a  line  with  the 
third  fork  in  the  subcostal,  the  two  branches  running  out  into  a 
network  of  finer  nervures  at  the  margins;    submedian  ner\'ure 
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fine,  irregular,  running  through  the  middle  of  the  wing,  with  six 
bhort  stout  oblique  nervures  at  the  base,  and  seven  or  more 
slender  nervelets  running  out  towards  the  edge  and  forming  a 
network  all  over  the  wing.  Hind  wings  with  only  two  parallel 
nen-ures  between  the  costal  and  subcostal,  one  bifurcation  less  on 
the  subcostal;  median  forked  in  the  middle  of  the  wing,  upper 
branch  bifid  at  tip,  lower  one  turning  downward  and  again 
branching;  upper  one  bifid,  lower  one  simple;  aubmedian  as  in 
the  fore  wings,  but  irregular  in  the  neuration  of  the  oblique 
nervelets.  Abdomen  short,  broad,  and  rounded  at  the  tip,  with 
short  cerci;  anal  appendices  small,  slender,  close  together,  near 
the  tip  of  the  abdomen. 

^a6.— Port  Darwin,  N.T.  (Mr.  N.  Holtze);  Northern  Territory 
(Mr.  J.  G,  O.  Tepper). 

Among  a  number  of  pinned  specimens  of  termites  sent  to  me 
by  Mr.  Tepper  was  a  single  specimen  of  this  species,  which  was 
very  noticeable  from  the  network  of  veins  along  the  costal  margin, 
as  well  as  its  large  size.  During  the  summer  of  the  following 
seajion,  Mr.  Holtze  sent  me  seven  specimens  in  spirits,  taken 
** flying  round  the  lamp  at  night"  in  the  Botanic  Gardens, 
Palmers  ton. 

Tliere  are  two  specimens  in  the  Macleay  Museum,  one  of  which 
Is  laljelled  Cleveland  Bay  ( Towns ville),  N.Q.,  collected,  Mr. 
Masters  thinks,  by  Mr.  Spalding;  and  another  from  King's 
S*>und,  N.W.  Australia,  taken  by  myself,  flying  round  the  lamp, 
at  a  station  about  100  miles  inland  from  Derby. 

Genus  Calotermes,  Hagen,  1853. 

Hagen,  Bericht  d.  K.  Akad.  Berlin,  1853,  p.  480 ;  Linmva, 
xii.  p.  33. 

Head  rather  small,  triangular  or  rounded;  eyes  large  and  pro- 
jecting from  the  sides  of  the  head ;  ocelli  small ;  clypeus  small, 
flattened;  labrum  small,  quadrangular;  antenna?  as  long  as  the 
head,  16-20-jointed,  antennal  cleft  small ;  jaws  short,  stout  and 
blunt.  Prothorax  large,  as  wide  or  nearly  as  wide  as  the  head, 
broader  than  long,  truncate  or  arcuate  in  front,  with  the  sides 
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and  apical  edges  forming  a  semicircle.  Legs  stout,  the  tip  of  the 
tibice  with  three  or  four  spines;  tarsi  with  plantula.  Wings  large, 
narrow,  twice  or  thrice  as  long  as  the  body;  subcostal  narrow, 
widening  out  towards  the  tip  and  connected  to  costal  by  five  or 
six  veins,  irregular  in  number,  forming  a  network  between  the 
two;  median  nervure  slender,  running  through  the  middle  of  the 
wing,  with  irregular  cross  veinlets,  the  whole  of  the  outer  portion 
of  wing  showing  an  irregular  network  :  scapular  shield  as  long 
as  meso thorax  in  the  fore  pair,  and  about  half  the  length  of 
metathorax  in  the  hind  pair.  Abdomen  small,  a  little  wider 
than  the  thorax;  cerci  stout,  short,  and  jointed. 

Soldiers  short  and  stout.  Head  large,  cylindrical,  flattened  in 
front  and  rugged  or  truncated  before  the  jaws,  which  are  stout  and 
strong,  about  one-third  the  length  of  head,  almost  straight,  flattened 
towards  tips,  close  at  the  base,  with  short  stout  teeth,  irregular 
on  opposite  jaws;  labrum  small,  short,  and  transverse  or  quad- 
rangular. 

These  termites  do  not  construct  regularly  formed  nest6,  but 
live  in  small  communities  in  logs,  timber,  beams  of  houses  or 
under  stones;  many  nests  contain  under  a  hundred  individuals, 
chiefly  workers  or  immature  nymphs,  and  sometimes  only  half  a 
dozen  soldiers,  though  in  others  these  are  more  numerous.  I 
have  never  found  a  queen  among  any  community  of  the  genus. 

Calotermes  has  a  pretty  wide  distribution,  ten  species  being 
described  from  America  and  the  West  Indies,  one  from  Europe 
and  the  north  of  Africa,  four  from  Australia  and  Tasmania,  one 
each  from  Madiera  and  the  Isle  of  France,  and  three  from 
Europe  known  only  as  fossils. 

There  are  probably  many  species  of  this  genus  to  be  found,  but 
from  their  retiring  habits  they  are  seldom  met  with  unless  closely 
looked  for. 

Calotbrmes  convbxus,  Walk. 

Termes  conveams,  Walker,  Brit.  Mus.  Cat.  Neuroptera,  p.  527; 
Hagen,  Mon.  Linnsea,  xii.  p.  45. 

Ferruginous;  lower  surface,  abdomen,  antennae,  and  feet  fulvous, 
smooth  and  shining;  wings  subfuscous.     Length  of  body  1^  lines. 
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Head  elliptical,  much  longer  than  broad,  scarcely  smaller  than 
the  thorax.  Antennae  shorter  than  the  head,  probably  13-jointed. 
Ocelli  close  to  the  eyes.  Jaws  small,  two-toothed,  with  dark 
pointB.  Prothorax  with  an  indistinct  suture  in  the  centre,  much 
broader  than  long,  concave  anteriorly,  sides  convex,  flattened 
behind;  Ixxly  scarcely  longer  than  the  thorax.  Legs  stout,  with 
the  4th  joint  of  tarsi  as  long  as  the  first  three  combined.  Wings 
pale  brown,  costal  and  subcostal  nervures  ferruginous,  with  about 
12  oblique  branches;  the  other  nervures  very  pale  and  indistinct, 
with  rows  of  finer  ones  between  them,  from  the  lower  side  about 
1 2  oblique  branches,  the  wings  generally  feeble  and  wrinkled. 

Soldier  greyish,  hairy,  shining.  Length  3  lines.  Head  oval, 
reddish-yellow,  flat  on  the  summit,  ferruginous  in  front,  longer 
and  broader  than  the  thorax ;  jaws,  blackish,  robust,  almost 
frtraight,  bent  in  at  the  tips  and  armed  with  two  broad  teeth. 
Antennae  shorter  than  the  head,  the  extremity  of  each  segment 
light  coloured,  shorter  towards  the  tip.  Prothorax  twice  as  broad 
as  long,  anterior  angles  concave,  sides  and  posterior  angles  convex, 
body  clul>-shape<l,  broader  and  longer  than  the  thorax,  3  lines  in 
length. 

Worket'  grey.  Head  small,  with  a  pitch-coloured  spot  l>etween 
the  antennse,  the  latter  almost  as  long  as  the  head;  body  almost 
rlub-shaped,  very  much  broader  and  longer  than  the  thorax. 
Length  3  lines. 

Hob.   -Tasmania,  and  Swan  River,  W.A. 

This  dttscription  is  taken  from  Hagen's  Monograph.  He  says  : 
"In  compari8t>n  with  the  type,  the  somewhat  larger  Terrnes 
ob$curfis  from  Swan  River  (long.  corp.  2J,  exp.  alar.  7  lines),  is 
not  otherwise  different  from  T.  conveoeus.  Between  the  claws  is 
ween  a  plantula.  Tliis  species  closely  resembles  Calotertnes 
improbuMy  and  whether  it  should  remain  separate  is  a  matter  for 
further  consideration,  though  it  is  much  smaller.  The  workers 
and  soldiers  described  by  Walker  (Brit.  Mus.  Cat.  p.  52)  as 
lielonging  to  Terines  mistralis,  are  very  probably  those  of  C, 
itnprobn^J* 
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CaLOTERMES   IN8DLAR18,  White. 

Caloiermes  tTisularis,  White,  Voy.  Erebus  <fe  Terror,  ZooL  PI.  iL 
(PI.  XXXV.  ^g.  4.) 

General  colour  bright  ferruginous,  wings  hyaline,  nervures 
light  brownish-yellow.  Length  to  tip  of  wings  11,  to  the  tip  of 
body  5  lines. 

Head  longer  than  broad,  rounded  behind,  widest  behind  the 
eyes,  sloping  on  sides  to  apical  margin,  truncate  in  front,  convex 
on  the  summit,  sharply  sloping  down  on  the  forehead.  E}'^ 
moderately  large,  round,  coarsely  faceted,  projecting  slightly  on 
the  sides;  ocelli  large,  round,  contiguous  to  front  of  the  inner 
margin  of  the  eyes.  Antennae  broken  (probably  about  20-joiiited), 
springing  from  a  cleft  in  •  front  of  the  eyes  ;  joints  all  parti- 
coloured, the  apical  edges  barred  with  pale  yellow ;  lst-3rd 
cylindrical,  basal  ones  largest,  4th  orbiculate,  the  remaining  ones 
turbinate,  lightly  fringed  with  hairs.  Clypeus  wide  at  base,  but 
very  narrow,  sloping  on  the  sides  to  rounded  tips  at  the  centre; 
labrum  broad,  rounded  in  front.  Prothorax  very  large,  broader 
than  long,  deeply  concave  in  front,  rotundate  and  rounded  behind, 
showing  faint  median  suture  ;  mevso-  and  metathorax  much 
narrower.  Legs  short,  thighs  broad  and  rounded;  tibiae  short, 
with  three  stout  spines  at  apex;  terminal  joint  of  the  tarsi  about 
as  long  as  the  first  three  combined;  plan  tula  and  claws  large. 

Wings  very  long,  four  times  as  long  as  broad,  rather  sharp  at  the 
tip  ;  scapular  shield  large,  rounded,  with  the  cross  suture  rounded 
to  subcostal,  but  transverse  below,  showing  five  parallel  nervures; 
subcostal  nervures  slender,  running  round  the  tip,  with  a  stout 
parallel-oblique  nervure  branching  out  of  it  in  the  scapular  shield, 
connected  with  it  beyond  the  scapular  shield  by  two  short  oblique 
nervures  and  joining  it  again  about  one-quarter  from  the  base; 
subcostal  nervure  running  parallel  with  five  stout  parallel-oblique 
nervures  turning  up  into  the  costal  and  several  smaller  ones 
forming  a  network  between  them  at  the  tips;  median  nervure 
running  close  to  the  subcostal  with  no  upward  cross  nervure  till 
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near  the  tip,  where  several  short  ones  form  an  irregular  network, 
hot  having  a  number  of  short  spine-like  nervures  along  the  lower 
margin;  submedian  nervure  running  through  the  middle  of  the 
wing,  turning  downwards  before  reaching  the  tip,  with  six  stout 
obiique  unbranched  nervures  at  the  basal  portion,  and  nine  tine 
oblique  nervures  beyond ;  the  whole  wing  finely  covered  with 
indistinct  veinlets  giving  it  a  frosted  appearance.  Abdomen  very 
short  and  thick,  smooth  and  shining;  with  the  cerci  of  usual  size; 
anal  appendices  undistinguishable. 

Uoh. — Melbourne,  Victoria  (Mr.  Kershaw). 

Only  one  dry  pinned  specimen,  from  the  National  Museum, 
Melbourne,  but  very  distinct  from  any  of  my  other  species,  and 
remarkable  for  the  very  long  wings. 

Calotbrmes  irregularis,  n.sp. 

(PI.  XXXV.  figs.  1,  la,  16). 

Head  ferruginous;  thorax  and  abdomen  ochreous;  antennte,  legs 
and  under  surface  lighter  coloured;  wings  pale  ochreous,  with  the 
nervures  fuscous.     Length  8  lines  to  tip  of  wings;  body  4 J  lines. 

Head  rounded  l>ehind,  longer  than  broad,  sloping  in  from  the 
eyes  to  the  clypeus,  lightly  clothed  with  a  few  scattered  hairs. 
Eyes  very  large,  projecting;  ocelli  large,  rounded  oval,  contiguous 
to  the  centre  of  inner  margin  of  eyes.  Antennae  19-jointed, 
hiniute;  Ist  joint  large,  cylindrical,  springing  from  a  shallow 
antennal  cleft  l:)elow  the  eyes;  2nd  cylindrical,  smaller,  and  half 
the  length;  3rd  more  rounded  at  the  tip;  4th  shortest;  5-12  moni- 
liform,  slightly  increasing  in  size  toward  the  extremity;  13-18 
longer,  turbinate,  with  the  last  elongate-oval.  Clypeus  small, 
rounded  in  front,  sloping  on  sides,  broadest  behind;  labrum  large, 
shell-shaped,  rounded  in  front;  jaws  large,  stout,  with  the  apical 
tooth  large,  curved  inwards,  a  short  conical  one  below,  with  two 
stoat  angular  ones  towards  the  base.  Pro  thorax  as  broad  as  the 
^ad,  slightly  concave  in  front,  rounded  on  the  sides,  truncate 
b**hind,  showing  a  slight  median  suture;  mesothorax  narrow,  with 
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rounded  base,  a  slight  iqedian  suture;  metathorax  smaller,  rounded 
behind.  Legs  short,  rather  hairy;  thighs  short  and  stout;  tibi» 
moderately  long,  with  three  short  stout  reddish  spines  at  the 
apex;  tarsi  with  the  terminal  joint  not  quite  twice  as  long  as  the 
three  preceding  ones  combined,  tarsal  claws  long  and  slender; 
plantula  oval.  Wings  more  than  twice  as  long  as  wide,  broad 
and  rounded  at  tips;  scapular  shield  long;  costal,  subcostal  and 
median  nervures  running  parallel  to  each  other  at  equal  distances 
apart  to  the  tip  of  the  forewing;  subcostal  with  five  oblique  veins 
running  upwards  into  costal;  median  furcate  at  the  tip;  sub. 
median  nervure  slender,  with  about  1 3  oblique  nervures,  the  last 
four  furcate;  median  with  a  number  of  short  irregular  veinlete 
along  the  lower  edge,  and  a  faint  irregular  network  of  nervelets 
over  the  whole  wing.  Hind  wing :  costal  and  subcostal  nervures 
running  into  each  other  in  the  middle  of  wing  ;  median  furcate  a 
short  distance  from  shoulder,  the  upper  branch  dividing  into  five 
oblique  veins,  turning  upwards  into  the  costal;  the  lower  branch 
running  parallel,  straight  out  to  extremity  of  wing  :  the  rest  of 
wing  as  in  fore  pair.  Abdomen  large,  smooth,  shining,  rounded 
at  tip;  cerci  short,  stout  and  hairy. 

Soldier. — Head  rufous,  jaws  black;  legs,  antennse,  and  pro- 
thorax  pale  ochreous;  the  rest  dirty  white.  Length  6,  from  tip 
of  jaws  to  base  of  head  2  J  lines.  Head  longer  than  broad,  rounded 
at  base,  straight  on  sides,  emarginate  in  front  and  sloping  down 
behind  the  clypeus,  with  a  median  furrow :  clypeus  hidden,  labrum 
short,  rather  broad  and  almost  truncate  in  front;  antennae  as  in 
winged  insect,  only  more  slender;  jaws  very  stout  and  thick, 
ochreous  at  base,  the  rest  black,  rather  straight  on  sides,  meeting 
at  the  curved-in  tips,  with  several  small  teeth  along  the  left  jaw 
a-nd  two  large  angular  ones  on  the  right  side;  thorax  and  abdomen 
elongate-oval,  nearly  as  broad  as  the  head,  tapering  to  the 
rounded  tip. 

Worker, — Head  pale  yellow,  jaws  black,  the  rest  dull  white, 
length  5  lines.  Head  nearly  spherical;  jaws  stout,  with  two 
sharp-pointed  teeth  at  apex,  and  angular  ones  below;  clypeus 


BY    WALTER    W.  FROGGATT.  527 

large,  rounded  in  front,  with  a  dark  spot  on  either  side;  labrum 
rather  long,  narrow  and  truncate  in  front  and  straight  on  the 
sides :  anal  appendices  large,  at  right  angles  to  each  other;  cerci 
as  in  others;  body  long  and  cylindrical. 
Uab. — Mackay,  Queensland.     (Mr.  G.  Turner). 

Calotbrmes  IMPR0BU8,  Hagen. 

Hagen,  Mon.  Linnaea,  xii.  p.  44. 

Chestnut  brown,  head  somewhat  darker;  antennse,  legs,  and 
underside  bright  yellow;  head  and  thorax  smooth,  not  hairy. 
Length  6  J  mm. 

Head  oblong,  quadrangular,  almost  half  as  long  again  as  broad, 
rounded  posteriorly.  Eyes  small,  projecting  slightly,  well  in 
front  of  head;  ocelli  large,  away  from  the  eyes,  a  small  central  mark 
or  false  ocellus  almost  in  a  line  with  the  hind  margin  of  the  eyes. 
Antennw  short  and  stout,  longer  than  the  head,  20-jointed, 
coaleticed,  round;  first  joint  larger  than  the  following  ones,  4th 
and  last  smallest.  Labrum  short,  oblique  below  the  jaws;  labial 
palpi  thicker  and  shorter  than  in  the  other  species.  Prothorax 
large,  broader  than  the  head,  rounded  and  flat,  sides  turned  down 
in  front,  concave,  rounded  posteriorly,  the  angles  rather  truncate 
hehind.  Scapular  shield  of  forewings  large,  round  and  truncate* 
longer  than  the  mesothorax.  Wings  wanting.  Legs  short,  with 
three  spines  at  apex  of  tibiae;  the  only  existing  claw  is  short, 
shaq),  and  curved;  if  a  plantula  is  present  it  is  not  noticeable  in 
thw  specimen.  Body  egg-shaped,  broad;  abdominal  appendices 
very  small,  two  small  cerci. 

The  above  description  is  taken  from  Hagen^s  Monograph.  He 
descril)ed  this  species  from  one  imperfect  specimen,  without  wings, 
and  with  only  one  imperfect  leg. 

Hab. — Tasmania.  It  does  not  agree  with  any  of  my  species 
from  Australia.  But  in  the  case  of  a  si)ecies  known  only  from  a 
ringle  imperfect  individual  it  would  he  hanl  to  identify  it  without 
a  good  series  of  specimens  collected  in  the  same  locality. 
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Calotermbs  longiceps,  n.sp. 

(PL  XXXV.  fig.  7.) 

(Immature).  Head  pale  yellow,  jaws  black,  rest  of  insect  dull 
white.     Length  6  lines. 

Head  spherical,  a  little  longer  than  broad.  Eyes  indistinct; 
ocelli  (?).  Antennae  20-jointed;  1st  stout,  cylindrical;  joints  2-7 
very  short,  orbiculate;  the  rest  moniliform,  towards  the  tip 
becoming  broader  at  apex;  the  last  smaller,  elongate-ovaL 
Clypeus  truncate  behind,  rounded  in  front,  narrow :  labrum  large, 
convex  in  front :  jaws  short  and  stout,  with  three  teeth  above 
and  two  angular  ones  at  base.  Prothorax  as  broad  as.  head, 
slightly  concave  in  front,  broadly  rounded  on  sides,  and  nearly 
truncated  at  apex,  with  a  median  suture  extending  through  the 
rest  of  the  thorax;  wing  covers  extend  down  to  the  third  segment 
of  the  abdomen,  slender  and  pointed.  Legs  rather  short;  thighs 
small,  slender;  tibiae  short  and  thick,  with  three  stout  ferruginous 
spines  at  apex;  tarsi  short,  terminal  joint  large,  with  plantulaand 
stout  claws.  Abdomen  long,  cylindrical,  rounded  at  the  tip,  with 
very  small  anal  appendices,  and  the  cerci  small  and  hairy. 

Soldier, — Head  bright  ferruginous,  jaws  black,  the  rest  Ught 
yellowish  brown.  Length  6  J  lines;  the  head  and  jaws  as  long  as 
thorax  and  abdomen.  Head  very  large,  longer  than  bi*oad,  convex 
above  but  sloping  to  base  of  the  jaws,  slightly  rounded  on  the 
sides,  and  emarginate  in  front  of  the  antennae :  antennae  very 
slender,  20-jointed;  1st  stout,  cyhudrical;  2nd  smaller;  the  rest 
moniliform  to  the  tip  :  clypeus  narrow,  truncate  behind,  rounded 
in  the  front;  labrum  spade-shaped,  straight  on  the  sides,  rounded 
in  front,  and  projecting  to  the  base  of  first  large  tooth;  jaws  >ery 
stout  and  large,  straight  on  the  sides,  curving  inwards  shghtly 
and  meeting  at  the  tips,  with  three  small  irregular  teeth  on  the 
left  hand  jaw  and  one  large  angular  one  on  the  opposite  side;  a 
slight  median  and  cross  suture  on  head.      Prothorax  not  as  wide 
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as  the  bead,  short,  concave  in  front,  truncate  behind  and  rounded 
on  the  sides :  legs  short,  thighs  thick  :  abdomen  short,  and  very 
broad  in  proportion,  flattened,  anal  appendices  showing  at  tip  of 
aWomen,  cerci  small. 

i7a6— Sydney,  N.S.W.  (W.  W.  Froggatt). 

This  species  lives  in  dead  logs,  in  small  communities  of  fifty  or 
a  hundred,  and  in  several  that  I  have  cut  out  of  firewood  they 
ha\e  consisted  of  immature  winged  ones,  with  only  one  soldier, 
and  one  or  two  workers.  I  have  never  been  able  to  breed  the 
perfect  insects,  though  a  number  of  them  lived  for  some  months 
in  a  tin. 

Calotermes  robustus,  n.sp. 

(PL  XXXV.  fig.  8.) 

Head  and  prothorax  dark  ochreous,  the  upper  surface  of  the 
ivHt  of  the  thorax  and  abdomen  lighter  coloured;  antennae,  under 
surface  and  basal  portion  of  legs  light  ochreous,  with  the 
tihi«  and  tarsi  slightly  ferruginous;  wings  semi- opaque,  with  the 
nervures  ferruginous.  Length  to  tip  of  wings  9;  to  tip  of  body 
5i  lines. 

Head  orbiculate,  about  as  long  as  broad,  convex,  and  rounded 
on  summit.  Eyes  large,  coarsely  faceted,  projecting;  ocelli  large, 
oval,  contiguous,  and  in  line  with  the  front  of  the  eyes.  Antennae 
19  joints,  long  and  slender  towards  the  tips,  springing  from  a 
circular  antennal  cleft  in  front  of  the  eyes;  1st  and  2nd  joints 
Urj^'e,  cylindrical;  3rd-8th  short,  moniliform;  9th- 12th  turbinate; 
13th-18th  more  stalked  and  elongate;  terminal  one  much  smaller, 
slender,  elongate,  oval.  Clypeus  rounded  in  front,  very  pro- 
minent, divided  in  the  centre  by  a  suture  forming  two  convex 
loljes;  labrum  large,  rounded  in  front.  Thorax  with  a  fine  dark 
mniian  line  running  down  to  apex  of  metathorax;  prothorax 
much  broader  than  long,  as  broad  as  the  head,  truncate  at  both 
^ide«,  slightly  depressed  in  the  middle  of  each,  and  rotundate  on 
the  sides,  smooth  and  shining.      Legs  rather  long,  thighs  com- 
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paratively  slender,  tibiae  short  and  rather  bent,  with  four  stout 
spines  at  the  apex;  tarsi  long,  claws  stout,  plantula  small. 

Wings  large,  more  than  thrice  as  long  as  broad,  rather  pointed 
towards  the  tips;  fore  and  hind  wings  differing  in  the  neuration  : 
scapular  shield  short,  rounded,  with  the  cross  suture  curving 
round  showing  the  base  of  the  six  branching  nervures;  costal 
more  robust  than  usual,  receiving  two  stout  parallel  nervures 
running  out  of  the  scapular  shield  and  sloping  up  into  it;  sub- 
costal sending  out  four  other  cross  nervures  sloping  into  the  costal 
beyond  them,  and  a  number  of  more  transverse  ones  forming 
numerous  short  cells  towards  the  tip  of  the  wings;  median  nervure 
running  close  to  subcostal  and  connected  with  it  at  irregular 
intervals  by  a  number  of  transverse  nervures  most  numerous 
towards  the  apex;  submedian  running  through  the  middle  of  the 
wing,  with  six  oblique  short  thick  opaque  nervures  at  base,  and 
five  slender  nervures  branching  out,  turning  downwards  and 
again  dividing  before  reaching  the  margins;  the  whole  wing  thickly 
reticulated  with  finer  veinlets  :  hind  wing  with  only  one  parallel 
sloping  nervure  between  the  costal  and  subcastal,  but  connected 
to  the  costal  with  two  very  short  oblique  nervures  as  well  as  at 
the  tip;  subcostal  nervure  running  parallel  and  sending  out  three 
oblique  nervures  running  into  the  costal,  and  ending  in  a  regular 
network  at  the  tip;  there  is  no  true  median  nervure,  but  a  branch 
emerging  from  the  subcostal,  in  a  line  with  the  base  of  the  7Ui 
oblique  nervure  of  the  submedian,  takes  its  place  and  is  connected 
with  short  transverse  nervures  to  the  tip;  the  rest  of  the  wing 
as  the  fore  wing.  Abdomen  elongate,  oval,  roimded  at  the  tip, 
with  the  anal  appendices  stout,  but  hidden  when  viewed  from 
above;  cerci  stout,  conical. 

Hah. — Sans  Souci,  Sydney  (Mr.  J.  L.  Bruce). 

I  have  only  one  spirit  specimen,  but  in  perfect  condition,  taken 
by  Mr.  Bruce  in  the  house  flying  to  the  lamp.  It  is  somewhafc 
like  Calotermes  insularis,  White,  in  size  and  colour,  but  differs  in 
having  the  head  convex  and  not  flattened  in  front,  the  smaller 
prothorax,  neuration  of  wings  and  other  important  points. 
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Calotermbs  brouni,  n.sp. 

(PL  XXXVI.  figs.   Ma.) 

General  colour  dark  reddish-brown,  with  the  wings  fuscous  and 
the  nervures  chocolate-brown.  Length  to  tip  of  wings  5,  length 
to  tip  of  body  3  lines. 

Head  longer  than  broad,  rounded  from  the  base  to  the  front 
of  the  eyes,  flattened  on  the  summit  and  arcuate  on  the  forehead. 
Eyes  large,  oval,  not  projecting  very  much,  finely  faceted;  ocelli 
large,  reniform,  contiguous  to  the  inner  margin  of  the  eyes. 
Antennae  springing  from  a  cleft  in  front  of  the  eyes;  (?)  14-jointed; 
1st  joint  large,  cylindrical;  2nd  and  3rd  of  equal  length;  4th 
smallest;  the  rest  broadly  pyriform,  more  truncate  on  the  apical 
edge  towards  the  tip.  Clypeus  small ;  labrum  large,  quadrate, 
with  the  sides  rounded  in  front;  jaws  stout,  with  two  teeth  at 
the  tip,  the  others  indistinct;  palpi  short  and  stout.  Prothorax 
hroad,  truncate  in  front,  slightly  concave  behind  the  head,  sloping 
on  the  sides,  slightly  concave  behind.  Wings  slender,  more  than 
thrice  as  long  as  broad;  scapular  shield  large,  with  five  branches, 
and  one  parallel  vein  running  into  the  costal  behind  the  second 
transverse  from  the  subcostal ;  subcostal  nervure  sending  out 
seven  transverse  nervures  running  into  the  costal,  and  irregularly 
forked  at  the  tip;  median  nervure  running  parallel  to  subcostal, 
hut  merging  into  it  before  reaching  the  tip  either  in  the  last  fork 
or  the  seventh  transverse  nervure  of  the  subcostal,  with  three  or 
four  obli(}ue  irregular  slender  nervures  turning  downwards;  sub- 
median  nervure  with  five  thick  oblique  nervures  at  the  base,  and 
six  slender  ones  all  forked  at  the  tips;  the  whole  wing  finely 
reticulated  between  the  nervures.  Legs  short;  thighs  very  thick; 
tibiffi  short  and  stout,  with  the  apical  spines  very  large;  terminal 
claws  of  the  tarsi  large;  plantula  small.  Abdomen  short,  cylin- 
drical, rounded  at  the  tip,  with  stout  conical  cerci. 

Soldier. — The  head  ochreous,  more  ferruginous  towards  the  jaws; 
witennie  bright  yellow,  with  the  apex  of  the  joints  pale,  the  rest 
dull  white.     Length  3  lines.     Heml  long,  cylindrical,  rounded 
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behind,  nearly  twice  as  long  as  broad,  sloping  down  on  the  fore- 
head, rugose  behind  the  clypeus;  antennie  13-jointed,  springing 
from  a  cleft  on  the  sides  of  the  head;  3rd  joint  shortest,  the  rest 
broadly  pyriform,  the  last  elongate-oval;  clypeus  small,  truncate 
upon  the  sides;  labrum  large,  rounded  on  the  sides  and  tip; 
palpi  slender,  short;  jaws  broad  and  stout,  curved  and  slender  at 
the  tips,  with  two  angular  teeth  about  the  centre,  rugose  to  a 
large  angular  tooth  at  the  base;  jaws  crossing  over  each  other  to 
the  centre;  left  jaw  with  only  one  tooth  in  the  centre.  Prothorax 
rounded  on  the  sides,  concave  in  front ;  abdomen  elongate-oval; 
anal  appendices  long  and  hairy,  cerci  short  and  stout 

Worker  with  the  head  only  pale  yellow;  length  2  lines.  Head 
spherical;  antennte  shorter  and  thicker  than  those  of  the  soldier; 
thorax  not  quite  as  broad  as  the  head;  abdomen  long,  cylindrical, 
pointed  at  the  apex. 

Hab, — Drury,  New  Zealand  (Captain  Thomas  Broun). 

Spirit  specimens  of  this  species  were  sent  to  me  by  Captain 
Broun  under  the  impression  that  it  was  Cahtermes  a\i9tralif^ 
White.  It  is,  however,  a  very  different  form,  differing  both  in 
size,  colour,  and  other  details.  I  am  also  indebted  to  Captain 
Broun  for  the  following  information: — "This  species  originally 
inhabited  the  *  Puriri '  (  Vitex  littoraHs)  in  our  northern  forests, 
where  I  have  frequently  cut  out  the  nests  containing  only  a  small 
family.  This  species  has  been  found  in  buildings  as  far  south  as 
Tauranga,  and  is  widely  distributed  throughout  the  Auckland 
district  even  where  the  *  Puriri '  does  not  grow.  This  is  accounted 
for  by  the  practice  of  using  blocks  of  this  wood  for  foundations 
sometimes  infested  with  the  termites ;  when  they  have  eaten 
through  the  blocks  they  attack  the  kauri  flooring  boards,  and  in 
some  cases  eat  their  way  through  the  wall  studs  to  the  roof.  In 
the  softer  *  Wauri '  timber  the  communities  become  much  more 
numerous  and  destructive." 

CaLOTERMKS   ADAM80NI,  n.sp. 

(PI.  XXXV.  figs  2,  2a,  26.) 
Head  ferruginous,  thorax  ochreous,  with  darker  markings  at  the 
base   of    wings ;    upper   surface  of   abdominal   segments  darker 
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ocbreooB;  antennse,  legs,  and  all  the  under  surface  lighter  coloured; 
wings  pale  fuscous  with  the  nervures  reddish-brown.  Length  7^ 
U>  tip  of  wings,  3  lines  to  tip  of  body. 

Head  broad,  rounded  behind,  flat  on  summit,  longer  than  broad, 
blackish  and  rugose  along  the  front  margin,  with  a  small  rounded 
pit  in  centre  behind  the  clypeus.  Eyes  very  small,  round  and 
standing  out;  ocelli  wanting.  Antennte  1 6-jointed,  antennal  cleft 
(kep;  1st  joint  large,  broadest  at  apex;  2nd  smaller;  3rd  smallest; 
4th  5th  short;  6th-15th  turbinate;  16th  elongate-oval,  smaller 
than  the  others.  Clypeus  small,  pale  yellow,  truncate  behind, 
rounded  in  front;  labrum  large,  pale  yellow,  contracted  at  base, 
hrvad  and  rounded  in  front;  jaws  stout,  with  two  sharp-pointed 
t€eth  at  tip,  and  two  large  flat  ones  at  base.  Prothorax  short, 
nearly  as  broad  as  the  head,  almost  truncate  in  front,  with  a 
depression  in  the  centre,  rounded  on  sides,  slightly  arcuate  behind, 
flattened  on  summit,  with  the  edges  slightly  turned  up;  meso-  and 
metathorax  large,  with  a  dark  median  suture,  round  at  apical 
margin.  Legs  moderately  long;  thighs  thick,  short;  tibiae  long, 
^lender,  with  three  stout  spines  at  base;  first  three  joints  of  tarsi 
short,  4th  twice  as  long  as  the  three  others  combined;  claws 
larj^e;  plantula  wanting.  Wings  large,  slender,  rounded  at  tips, 
thrice  as  long  as  broad ;  scapular  shield  small,  round  at  base; 
tinte<i  with  ochreous  yellow  which  extends  slightly  into  the  base 
•'f  the  wing:  costal  and  subcostal  nervures  running  parallel  to  each 
other  and  turning  round  the  tip,  a  stout  parallel  nervure  running 
*»ut  of  the  scapular  shield  and  turning  into  the  costal  about  the 
first  quarter;  four  stout  oblique  nervures  running  upwards  into 
the  coBtal,  with  a  network  of  more  irregular  shorter  ones  round 
the  tips,  forming  irregular  cells;  median  slender,  running  out 
towards  the  tip  and  branching  out  into  three  slender  nervures 
turning  downwards;  submedian  stout  at  base,  slender  beyond  and 
turning  downwards  a  little  beyond  the  middle  of  the  wings,  with 
nine  oblique  nervures,  the  first  six  short  and  thickened,  the  whole 
wing  covered  with  an  irregular  dainty  network  of  nervelets;  hind 
wing  with  the  oblique  nervures  fewer  than  in  the  former,  the 
^Jw^^iian  nervure  running  out  to  tip  of  wing,  dividing  into  a  single 
36 
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fork,  the  submedian  extending  nearly  the  whole  length  of  wing, 
with  eleven  oblique  nervures,  the  6th  large  and  broadly  furcate. 
Abdomen  broad  oval;  cerci  large,  long  and  hairy. 

Soldier, — Head  bright  reddish-brown,  with  front  part  and  jaw8 
black;  antennse  and  palpi  dark  reddish-brown  at  base  of  segment, 
giving  them  a  variegated  appearance;  the  rest  of  the  body  pale 
ochreous,  with  the  legs  rather  darker.  Head  longer  than  broad, 
broadest  at  base  contracting  slightly  behind  the  base  of  antennae, 
flattened  on  the  summit,  a  faint  median  suture  with  a  transverse 
one  turning  down  on  either  side  into  a  raised  knob  above  the 
antennal  cleft:  clypeus  large,  with  a  black  protuberance  on  either 
margin;  labrum  contracted  at  base,  rounded  on  sides,  and  turned 
downwards  in  front:  antennae  more  slender,  and  moniliform  from 
the  third  joint  to  tip;  palpi  very  long,  extending  nearly  to  the 
tip  of  jaws;  jaws  short  and  stout,  slightly  curved  in  at  the  tips, 
with  three  sharp  incised  teeth  on  the  upper  portion  and  one 
large  one  below;  right  jaw  with  one  curved  fang  at  tip,  and 
a  broad  angular  tooth  below;  prothorax  more  sharply  rounded  at 
tips,  not  as  wide  as  the  head,  with  median  suture  extending 
through  it  to  base  of  metathorax;  abdomen  large,  elongate-oval, 
narrowest  at  tip;  cerci  large;  anal  appendices  large,  close  together, 
standing  out  perpendicularly. 

Worker, — Head  pale  ochreous-yellow,  with  a  dark  ferruginous 
spot  in  front  on  either  side  of  clypeus,  the  rest  dirty  white  to 
pale  yellow ;  length  4 J  lines ;  head  large,  orbiculate,  as  long  as 
broad;  abdomen  large,  cylindrical,  rounded  at  tip. 

^a6.— Uralla,  N.S.W.  (Mr.  G.  McD.  Adamson). 

This  termite  differs  from  the  other  members  of  the  genus  in 
having  no  ocelli,  but  the  wings  are  so  typical  that  I  hesitate  to 
remove  the  species  from  the  genus  Calotermes. 

This  species  is  rather  common  in  the  Uralla  District,  Mr. 
Adamson  having  sent  me  several  families  taken  in  Deceml^er  in 
dead  stumps  and  logs,  with  the  winged  termites  in  their  galleries. 
Of  two  diiferent  lots  from  different  nests,  one  has  the  soldiers 
darker  coloured  and  somewhat  larger,  but  otherwise  they  agree. 
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Genus  Termopsis,  Heer. 

Heer,  Insektenfauna  von  Oeningen,  1848. 

Head  large,  rather  oval,  broadest  behind  and  suborbiculate; 
eye«  small,  oval,  not  very  prominent;  ocelli  wanting;  antennae 
long,  23  2 7- jointed.  Prothorax  small,  not  wider  than  the  head 
semicircular,  flat.  Legs  long,  robust,  furnished  with  tibial  spines 
and  plantula.  Wings  as  in  Calotermes.  Abdomen  egg-shaped; 
inal  appendages  long,  6-jointed. 

This  genus  contains  three  species  described  by  Heer  and  Hagen 
from  fossil  specimens  in  Prussian  amber;  and  two  existing  species, 
one  from  Manitoba  and  California,  and  the  other  from  the  west 
coast  of  South  America. 

N^othing  particular  is  knjwn  about  the  habits  of  the  existing 
species,  but  the  genus  is  evidentl)^  closely  allied  to  Calotsrmea, 

Grenus  Parotermes,  Scudder. 

Proc.  Amer.  Acad,  of  Arts  and  Science,  1883. 

This  genus  was  formed  by  Scudder  for  the  reception  of  three 
fossil  species  found  in  the  American  Tertiaries  of  Colorado,  U.S. 
He  says,  "  These  species  are  most  nearly  allied  to  Termopsis  and 
Cafotermes,  but  differ  from  each  of  them  in  points  wherein  they 
differ  from  each  other,  and  have  some  peculiarities  of  their  own. 
They  differ  from  Calotermes  in  their  shorter  wings  (relative  to  the 
l<*ngth  of  the  body),  which  lack  any  fine  reticulation,  and  in  their 
^ant  of  ocelli.  From  Termopsis  they  differ  in  the  slenderer  but 
yet  shorter  wings  without  reticulation;  their  uniform  scapular  (sub- 
wwtal  ?)  vein  running  parallel  to  the  costa  throughout,  and  pro- 
ved with  fewer  and  straight  branches.  From  both  they  differ  in 
the  presence  of  distinct  inferior  branches  to  the  scapular  vein,  but 
specially  in  the  slight  development  of  the  intermedian  vein  and 
^e  median  vein,  the  excessive  area  of  the  externomedian  vein,  and 
the  course  of  the  latter,  which  is  approximated  much  more  than 
*>*^  U>  the  scapular  vein  and  emits  branches  having  an  unusually 
longitudinal  course." 
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Genus  Mixotebmes,  Sterzel. 

This  genus  is  founded  upon  the  fossil  wing  of  a  termite  from 
Lugau.  From  the  description  given  of  the  wing  it  is  probably 
allied  to  Cafotermea. 

Genus  Hodotermes,  Hagen. 

Bericht  d.  K.  Akad.  Berlin,  1853. 

Head  large,  circular,  with  the  median  suture  behind  branching 
across  towards  the  eyes;  eyes  oval,  small,  facets  coarse,  not  pro- 
jecting on  the  sides  of  the  head;  ocelli  wanting :  clypeus  short, 
convex;  labrum  small,  shell-shaped;  antennse  a  little  longer  than 
the  head,  21-27-jointed;  jaws  short,  powerful,  toothed.  Pro- 
thorax  small,  as  large  as  the  head,  broader  than  long,  saddle- 
shaped.  Wings  small,  four  times  as  long  as  broad,  twice  the 
length  of  the  body.  Tibiae  with  five  spines.  Venation  of  the 
wings  similar  to  that  of  Calolermes,  broad  from  the  base. 
Abdomen  somewhat  broader  than  the  thorax,  flattened  on  the 
dorsal  surface;  anal  appendages  cone-shaped. 

In  their  habits  the  species  resemble  Calotermes,  Seven  species 
have  been  described  from  Africa;  four  fossil  species  from  Europe 
and  one  from  America.  As  yet  I  have  found  no  Australian 
species  of  this  genus. 

The  soldiers  are  remarkable  for  having  true  faceted  eyes.  Dr- 
Sharp  has  figured  the  soldiers  of  a  remarkable  species,  ff.  havx- 
landi,  from  Africa,  which  move  about  in  the  sun  without  any 
protection. 

Genus  Porotbrmbs,  Hagen. 

Mon.  Linn.  Ent.  xiL  1858. 

Head  smaller  than  that  of  Ilodotermes;  eyes  small,  facets  fine;  no 
ocelli;  venation  of  the  wings  similar  but  much  finer. 

This  is  one  of  Hagen's  subgenera,  and  was  formed  for  three 
species  from  Chili,  S.  America. 
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Genus  Stolotebmbs,  Hagen. 
Mon.  Linn.  Ent.  xii.  1858,  p.  105. 

Allied  to  Hodotermesy  but  having  only  about  half  the  number 
of  joints  in  the  antennae.  Ocelli  present.  Prothorax  heart- 
hhapetl;  first  tarsal  joint  as  long  as  those  following.  Venation 
of  the  wings  as  in  Hodoter/nes,  but  the  straight  median  nervure 
somewhat  like  that  of  Eutennea.     Habits  resembling  Caloiennes. 

Stolotermes  bruneicornis,  Hagen. 

Mon.  Linn.  Ent.  xii.  1858,  p.  105,  Tab.  ii.  f.  5. 

Dark  brown;  mouth  parts,  basal  joints  of  antennae,  under  surface 
of  head  and  legs  lighter  coloured;  wings  fuscous,  with  the 
nervures  a  little  darker;  head  and  thorax  smooth  and  shining; 
the  whole  insect  rather  long  and  thickly  covered  with  hairs, 
length  to  tip  of  wings  6  J,  to  tip  of  body  3  lines. 

Head  small,  circular,  sloping  in  front,  with  a  distinct  median 
suture,  summit  rugose.  Eyes  round,  large;  ocelli  in  front  of  the 
inner  margin  of  the  eye;  a  large  indistinct  central  false  ocellus- 
like  spot.  Antennae  l6-jointed;  first  two  cylindrical,  of  equal 
length;  the  last  oval,  the  rest  cone-shaped.  Clypeus  small,  short, 
labrum  circular,  mussel-shaped.  Prothorax  much  smaller  than 
head,  broader  than  long,  flat,  rounded  l)ehind,  contracted  slightly 
in  front.  Wings  long,  four  times  as  long  as  broad;  scapular 
shield  truncate,  with  five  branches  :  costal  and  subcostiU  nervures 
c*>niiected  by  7-9  very  sharp  transverse  {>arallel  nervures,  some- 
times forke<l;  first  two  basal  ones  not  springing  from  subcostal; 
mnlian  nervure  running  through  the  centre  of  the  wing,  with 
frmn  7-9  oblique  nervures;  submedian  nervure  very  short,  turned 
down,  with  four  short  thick  nervures.  I-<egs  robust;  thighs  broad; 
tibiaj  long,  with  two  spines  at  the  apex;  tarsi  one-third  the  length 
of  the  tibiae,  the  last  joint  a  little  longer  than  the  first  three 
combined;  plantula  present.  Abdomen  broader  than  thorax, 
<ival;  cerci  large,  cone-shaped;  anal  appendices  in  the  male  long, 
slender. 

Hob . — Tasmania. 


■ 
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The  above  description  is  compiled  from  Hagen,  who  states  that 
he  has  seen  three  dried  specimens  in  the  Berlin  Museum. 

Stolotermes  rupiceps,  Brauer. 

Reise  Novara,  Zool.  Th.,  Neuroptera,  p.  46. 

(PL  XXXVI.  figs.  2-2a.) 

General  colour  dark  reddish-brown,  the  under  surface  much 
lighter,  base  of  the  joints  of  antennae  fuscous.  Length  to  the  tip 
of  wings  5  J,  to  the  tip  of  body  3  J  lines. 

Head  spherical;  convex  on  the  summit,  rounded  from  the  base 
to  behind  the  eyes.  Eyes  large,  projecting,  coarsely  faceted; 
ocelli  wanting.  Antennae  long,  thickest  towards  the  tips,  15- 
jointed,  springing  from  cleft  in  front  of  the  eyes;  1st  and  2nd 
joints  stout,  cylindrical;  3rd  very  short;  4th-6th  truncate  at  the 
extremities,  narrowest  at  the  base;  7th  to  tip  broad  oval;  the  last 
rounded  at  apex.  Clypeus  small,  rounded  in  front;  labnun  large, 
broad,  rounded  at  tip;  palpi  rather  short;  jaws  large,  stout,  with 
three  small  rather  blunt  teeth  near  the  tip  and  one  similar  some 
distance  lower  down,  the  base  rounded.  Prothorax  narrow,  not 
as  broad  as  the  head,  broader  than  long,  almost  truncate  in  front, 
rounded  on  the  sides,  sloping  to  the  hind  margin,  which  is  slightly 
arcuate  in  the  centre,  flattened  on  the  summit,  with  a  median 
suture  running  to  base  of  abdomen,  forming  a  dark  line  through 
the  centre  of  the  meso-  and  metathorax.  Legs  moderately  long; 
thighs  very  stout;  tibiae  long,  slender,  and  cylindrical,  with  the 
tibial  spines  stout ;  tarsi  long,  claws  large.  Abdomen  long, 
slender,  cylindrical,  broadest  at  the  base,  rounded  at  the  apex ; 
cerci  short. 

Soldier, — Head  bright  yellow,  ferruginous  towards  the  apex; 
jaws  black,  upper  surface  of  the  thorax  brownish  yellow,  the  rest 
dull  white.  Length  3^  lines.  Head  longer  than  broad,  rounded 
behind,  flattened  on  the  summit,  straight  on  the  sides,  contracted 
from  the  antennal  cleft  to  the  base  of  the  jaws,  sloping  down,  and 
rugose  upon  the  forehead  :  with  very  distinct  faceted  oval  eyes 
upon  the  sides  of  the  head  behind  the  antennae :  antennae  springing 
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from  a  cleft  in  front  of  the  head,  15-jointed,  the  basal  jomts  as  in 
the  winged  insect,  with  the  apical  joint  stouter  and  not  so  stalked; 
clypeus  small;  labrum  broadest  at  base,  rounded  on  the  sides  to  a 
rounded  tip;  jaws  stout  at  the  base,  curved  in  at  the  tips,  and 
crossing  each  other  in  the  middle,  with  two  broad  angular  teeth 
in  the  centre.  Prothorax  not  as  broad  as  the  head,  arcuate  and 
broadest  in  front,  rounded  and  sloping  sharply  on  the  sides  to 
the  apical  margin;  legs  short;  thighs  very  thick;  tibise  slender, 
with  the  two  inner  spines  at  base  very  close  together;  abdomen 
rather  large,  oval:  cerci  small. 

Hab. — Drury,  New  Zealand  (Captain  T.  Broun). 

I  have  no  workers  in  my  collection,  all  other  examples  sent 
with  the  soldiers  being  pupse  with  short  wing-cases. 

Spirit  specimens  of  this  species  were  sent  to  me  by  the  Govern- 
ment Entomologist  of  New  Zealand,  but  without  any  notes  upon 
their  habits. 

The  soldiers  are  remarkable  for  their  distinctly  faceted  eyes, 
though  acme  species  of  the  Hodotermes  group  are  also  known  to 
have  soldiers  provided  with  eyes.  In  an  African  termite  (Hodo- 
tenne*  havilamii)  which  is  figured  in  the  Cambridge  Natural 
History,  and  described  as  going  about  in  the  bright  sunlight, 
similar  eyes  are  very  distinct. 

R  H  I  N  O  T  E  R  M  I  T  I  N  ^. 

Genus  Riiinotermes,  Hagen. 

Hea  i  as  broad  as  long;  forehead  flattened,  with  a  parallel  cleft 
through  the  centre  of  the  rhinarium,  which  projects  slightly  in 
front,  forming  with  the  lobed  clypeus  a  snout-like  process.  Eyes 
small,  coarsely  faceted;  ocelli  present,  with  a  circular  false 
occllar  spot  in  the  base  of  the  cleft :  antennte  20-jointed.  Pro- 
thorax  not  as  wide  as  the  head,  rounded  in  front  Legs  stout, 
with  two  spines  at  the  apex  of  the  tibiae;  plantula  wanting. 
Wings  short  and  broad,  rounded  at  the  tips;  scapular  shield  short 
and  broad,  swelling  out  and  slightly  convex  at  the  cross  suture; 
costal  and  subcostal  nervures  stout,  well  separated  at  the  base, 
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slightly  connected  towards  the  tips  with  irregular  cross  veins; 
median  nerv'ure  fine,  but  irregularly  branched  at  the  tip;  sub- 
median  with  a  great  number  of  fine  bifurcated  oblique  nervures; 
the  whole  wing  reticulated  with  furrows  and  ramulose  veinlets. 

Hagen  placed  in  this  subgenus  of  Termes  three  species  from 
Cuba,  Surinam,  and  Brazil.  A  fourth  species  was  described  by 
Brauer  from  Australia.  Th^  members  of  the  Australian  species 
live  in  communities  like  Calotermes.  On  account  of  the  irregular 
veins  between  the  costal  and  subcostal  nervures  I  have  placed 
them  in  a  separate  subfamily. 

Rhinotermbs  rbticulatus,  n.sp. 

(PI.  XXX VI.  figs.  3,  3a,  36,  3c.) 

Upper  surface  pale  ferruginous,  ventral  surface  pale  yellow; 
wings  light  reddish-brown,  semitransparent,  nervures  tawnj. 
Length  to  tip  of  wings  5  J,  to  tip  of  body  3  lines. 

Head  slightly  broader  than  long,  broadest  behind,  sloping  in 
on  the  sides  in  front  of  the  eyes,  and  truncate  across,  rather 
flattened  on  the  summit.  Eyes  small,  not  projecting,  coarsely 
faceted;  ocelli  very  small,  in  front  of  the  eyes,  elongate-oval. 
Antennae  20-jointed,  springing  out  of  a  deep  antennal  cleft;  1st 
joint  large,  cylindrical ;  2nd  about  half  the  length  ;  4th  the 
smallest;  5th-20th  moniliform,  increasing  slightly  in  length,  and 
more  stalked  to  the  tip;  the  terminal  one  round:  all  of  them 
rather  hairy.  Clypeus  large,  truncate  behind,  divided  by  a  deep 
cleft  which  proceeds  from  the  front  of  the  forehead  where  it 
commences  in  a  small  rounded  spot  in  a  line  with  the  ocelli; 
labrum  spade-shaped,  rounded  at  the  tip,  longer  than  broad:  jaws 
thick  and  stout,  sharply  curved  in  at  the  tip,  with  four  sharp 
angular  teeth,  and  a  rounded  edge  at  the  base.  Prothorax  not  as 
wide  as  the  head,  rounded  in  front,  rotundate  and  depressed  on 
apical  margin.  Legs  robust,  thighs  short  and  broad;  tibiae  long, 
slender,  hairy,  with  two  long  spines  at  the  tip;  tarsi  very  spiny. 
Wings  thrice  as  long  as  broad;  scapular  shield  short,  rounded 
above,   with   the   suture   slightly  convex;    costal  and  subcostai 


BY    WALTER   W.  FROGGATT.  541 

nervures  thick,  running  parallel  to  each  other  and  curving  round 
mt  the  tip,  without  true  cross  veins,  but  with  a  number  at  the 
extreme  tip  forming  irregular  cells ;  median  nervure  slender, 
irr^^lar,  crossing  the  middle  of  the  wing,  turning  downward  and 
branchiug  into  three  oblique  forks,  the  first  again  bifurcated,  the 
•econd  simple  and  the  last  again  forked;  submedian  running 
parallel  with  median  to  middle  of  wing,  turning  downwards,  with 
eight  obhque  branching  veinlets  not  always  regular.  Abdomen 
short,  broad,  rounded  at  the  tip;  cerci  short  and  stout. 

Soldier. — Head  pale  yellow,  darkest  towards  jaws  which  are 
ferruginous;  the  rest  dull  white.  Length  3  lines.  Head  large, 
short  and  broad,  flattened  on  the  summit,  rounded  on  the  sides, 
and  sloping  up  in  front  from  the  deep  antennal  cleft  to  the  base 
of  jaws;  forehead  truncate,  with  a  sharp  canal  cut  out  in  the 
t-^ntre,  forming  a  short  gap  with  a  circular  spot  or  opening  at  the 
base:  clypeus  concave  behind,  rounded  on  the  sides  and  narrowest 
in  front;  labrum  very  long,  reaching  to  the  tip  of  the  closed  jaws, 
broad  at  beuse,  contracted  towards  the  middle  and  swelling  out 
into  a  rounded  spatulate  lobed  tip;  jaws  short,  stout,  sharply 
turned  over  each  other  at  the  apex,  with  two  sharp  teeth  below 
on  the  left  fang  and  a  single  one  on  the  right.  Thorax  smaller  than 
head,  with  the  prothorax  more  saddle-shaped  than  that  of  the 
winged  ones;  legs  rather  slender;  abdomen  short  and  broad,  the 
slender  anal  appendices  showing  l>eyond  the  tip;  cerci  hairy. 

Soldier  (minor). — In  this  species  a  second  form  of  soldier  is 
always  present  in  about  equal  numbers  with  the  larger  ones.  In 
K<*neral  structure  they  are  similar,  but  with  all  the  parts  more 
slender  and  elongated;  length  2  lines.  Apical  portion  of  head 
bright  yellow,  base  much  lighter;  head  broad  at  the  base,  sloping 
t<>  base  of  the  jaws,  of  a  somewhat  elongated  pear-shape ;  jaws 
much  elongated,  slender,  turning  over  at  the  tips;  palpi  nearly  as 
long  as  jaws  ;  antennae  16-jointed ;  labrum  very  slender,  but 
similar  to  that  of  the  large  soldier. 

Worker  dull  white,  lightly  tinted  with  yellow  behind  the  jaws; 
2  lines  in  length.     Head  very  large  and  broad,  sloping  round  at 
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the  jaws,  with  a  curious  bilobed  pattern  above  the  clypeas; 
antennte  very  slender,  18-  to  20-jointed;  clypeus  large,  convex, 
rounded  behind,  with  a  deep  median  suture,  a  ferruginous  spot 
on  either  side  at  the  base  of  the  antennae;  labrum  small.  Prothorax 
much  smaller  than  the  head,  with  a  fine  median  suture  running 
from  the  base  through  the  meso-  and  metathorax  ;  abdomen  oval, 
swollen  in  the  middle,  broadly  rounded  at  the  tip. 

Hah.:  Kalgoorlie,  W.A.  (Mr.  G.  W.  Froggatt;  from  nest); 
Palm  Creek,  Central  Australia  (Prof.  Spencer,  Horn  Expedition). 

Specimens  of  these  termites  were  taken  by  my  father  in  a  dead 
sheoak  (Casuarina)  stump  towards  the  end  of  March;  and  at  this 
time  the  winged  ones  were  more  plentiful  than  the  workers  and 
soldiers.  In  their  habits  and  general  appearance  they  resemble 
CdlotermeSf  and  take  the  place  of  the  eastern  species,  //.  int^- 
medius;  both  are  plentiful  in  their  districts. 

Rhinotermes  intermbdius,  Brauer. 

Reise  Novara,  Zool.  Th.,  Neuroptera,  p.  49. 

Upper  surface  pale  ochreous,  lighter  coloured  at  the  base  of 
head  and  thoracic  segments:  under  side,  legs,  and  antennie  pale 
yellow;  wings  pale  ferruginous,  semitransparent,  nervures  darker. 
Length  to  tip  of  wings  7,  to  tip  of  body  4  lines. 

Head  similar  to  that  of  B.  reticulatusy  but  with  the  eyes  much 
larger  and  more  prominent;  ocelli  larger.  Antennai  very  hairy, 
20-jointed.  Clypeus  broader  and  not  quite  so  convex.  Prothorax 
broader  and  more  deeply  concave  in  front  behind  the  head. 
Legs  longer  and  tibiie  more  slender.  Wings  thrice  as  long  as 
broad,  larger,  and  lighter  coloured,  but  with  the  venation 
identical. 

,Suldiers  and  vmrkers  as  in  the  former  species. 

This  species  is  not  very  common  about  Sydney.  I  found  one 
small  colony  in  the  stem  of  a  dead  honeysuckle  tree  (Banksia 
serrata)  near  Sydney;  but  at  Wallsend,  near  Newcastle,  small 
colonies  under  dead  logs  are  common,  gnawing  irregular  passages 
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aloDg  the  grain  of  the  wood,  and  retreating  into  the  log  when 
(listarbed.  They  are  at  once  recognised  by  the  large  broad  heads 
of  the  soldiers  and  the  presence  of  two  different  forms  of  soldier. 

The  soldiers,  like  those  of  Calotermes,  are  very  timid,  never 
showing  fight,  but  hurrying  away  to  shelt-er  when  disturbed,  the 
little  soldiers  being  much  the  braver.  I  had  never  been  able  to 
find  the  winged  forms  in  our  nests,  but  my  friend  Mr.  Gilbert 
Turner,  of  Mackay,  was  more  fortunate,  sending  me  down  several 
winged  ones  with  workers  and  soldiers 

Early  last  year  Mr.  N.  Holtze  sent  me  a  small  bottle  full  of 
winged  ones  that  had  been  taken  flying  round  the  lamps  at 
Palmerston,  Pt.  Darwin.  This  species  was  described  by  Brauer, 
the  locality  given  being  Sydney,  N.S.W.,  but  in  a  specimen  sent 
from  the  Vienna  Museum,  where  his  types  are,  the  label  attached 
says,  "Thorey,  Cape  York,  1868." 

/Ai6.— Sydney  and  Newcastle,  N.S.W.  (W.  W.  Froggatt); 
Mackay,  Queensland  (Mr.  G.  Turner);  Port  Darwin,  N.T.  (Mr. 
N.  Holtxe,  Botanic  Gardens). 

Glyptotbrmitin^. 

Genus  Glyptotermes,  g.n. 

Head  broad;  eyes  moderately  large,  coarsely  faceted;  ocelli 
close  to  the  eyes;  antennae  short,  13-  to  15-jointed,  springing  from 
a  circular  cleft  in  front  of  the  eyes.  Prothorax  convex  in  front, 
rounded  on  the  sides  and  convex  behind,  with  a  slight  median 
suture.  Legs  stout  and  rather  short,  with  short  thick  spines  at 
apex  of  tarsi;  plan  tula  small.  Wings  slender,  thrice  as  long  as 
broad;  scapular  shield  small  and  angular  showing  the  base  of  four 
nervures:  costal,  subcostal  and  median  nervures  running  close  to 
<»»ch  other  through  the  upper  half  of  wing,  subcostal  generally 
merging  into  the  costal  in  the  centre,  but  always  separated 
At  the  extremities;  submedian  running  through  the  centre  of  the 
wing;  it  and  the  oblique  nervures  often  composed  of  fine  dots. 

Small  dark-coloured  termites,  with  clouded  opaque  wings,  living 
in  small  communities  in  the  trunks  and  bark  of  trees;  soldiers 
%ery  few;  these  and  the  workers  slender  and  cylindrical. 
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Glyptotermbs  tuberculatus,  n.sp. 

(PL  XXXV.  figs.  9,  9a.) 

General  colour  pale  ochreous;  legs  and  antennae  paler;  wings 
vitreous,  with  the  nervures  fuscous  at  base  and  light  ferruginoos 
towards  the  tips.  Length  to  tip  of  wings  6,  to  tip  of  body  2  J 
lines. 

Head  broader  than  long,  broad  behind,  almost  quadrate, 
truncate  in  front,  convex  on  the  summit.  Eyes  standing  out  on 
the  sides  of  the  head,  large  and  circular,  coarsely  faceted;  ocelli 
round,  in  line  with  the  apical  margin  of  eyes.  Antennae  short, 
rather  hairy,  springing  out  of  a  deep  antennal  cleft  in  front 
of  the  eyes,  15-jointed;  1st  stout,  cylindrical;  2nd  and  3rd  shorter, 
cylindrical,  broadest  at  apex;  4th-14th  short,  broad,  cup-shaped, 
rather  broader  towards  the  extremities,  with  the  last  joint  oval. 
Clypeus  rounded  behind,  produced  into  flanges  on  the  side, 
narrower,  truncate  and  quadrate  in  front;  labrum  broad,  rounded 
in  front,  shell-shaped;  jaws  rather  stout,  with  three  sharp  teeth 
at  the  tip;  palpal  joints  very  short  and  oval.  Prothorax  quadrate, 
slightly  turned  up  on  the  edge,  slightly  concave  in  front,  straight 
on  the  sides,  truncated  behind,  with  a  depression  in  the  centre 
and  a  slight  suture,  rough  and  flattened  on  summit.  Legs  short; 
thighs  thick,  rather  cylindrical;  tibiae  with  three  or  four  stout 
spines  at  apex;  tarsi  with  the  last  joint  very  large;  plantula 
present.  Wings  more  than  thrice  as  long  as  broad,  rounded  at  tip, 
wliitish  when  dry,  very  thin  and  easily  torn;  scapular  shield 
narrow  and  angular,  the  cross  suture  truncate,  the  base  of  the 
first  three  nervures  meeting  on  the  upper  edge,  the  lower  sul> 
median  indistinct;  costal,  subcostal,  and  median  nervures  (the 
first  strengthened  at  the  extreme  base  by  a  short  transverse 
parallel  nervure  running  from  the  subcostal  into  the  costal) 
running  parallel  and  close  together  to  the  tip  of  wing;  submedian 
nervure  weak  and  irregular,  running  through  the  middle  of  the 
wing,  without  any  stout  oblique  nervures  at  the  base,  but  with 
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aome  12  or  14  irregular  nervurea  turning  downwards  :  costal  and 
subcostal  of  hind  wings  as  in  forewings,  but  with  median  emerging 
from  subcostal  at  some  distance  from  the  scapular  shield,  and 
nmning  parallel  with  it  to  the  tips;  the  whole  of  the  wings 
thickly  covered  with  scars  or  pustules.  Abdomen  elongate-oval, 
alender;  cerci  short  and  stout,  well  under  the  abdomen;  anal 
appendices  wanting. 

Soldier. — Head  bright  reddish-brown,  jaws  black,  labrum 
luteous,  prothorax  ochreous,  the  rest  dull  yellow.  Length  3  lines. 
Head  a  little  longer  than  broad,  cylindrical,  sides  straight,  sloping 
in  from  behind  the  base  of  the  antennae  to  the  centre  where  the 
forehead  is  deeply  cleft,  forming  a  rounded  hollow  with  a  stout 
knobbed  protuberance  on  either  side,  and  truncate  below,  and 
overhanging  clypeus,  which  is  small  and  indistinct;  labnim  large, 
flattened,  spatulate,  finely  fringed  with  hairs;  antennae  springing 
out  of  a  circular  pit  in  line  with  the  base  of  jaws,  15-jointed; 
jaws  short,  ferruginous  and  very  stout  at  the  base,  meeting  at  the 
tips  ^th  two  stout  angular  teeth  below  the  tip  on  the  left  side, 
the  jaw  on  the  right  side  smooth  to  apex  of  labrum,  where  there 
is  one  large  tooth.  A  stout  cylindrical  finger-like  projection 
stands  out  on  either  side  of  the  apical  margin  of  head  in  front  of 
the  antennal  cleft.  Prothorax  saddle-shaped,  slightly  arcuate  in 
front,  rounded  on  sides,  and  sloping  back  to  apical  edge  which  is 
nlightly  concave  in  the  centre;  a  fine  median  suture  running 
through  the  head  and  whole  of  the  thorax;  thorax  and  abdomen 
forming  a  cylindrical  body,  narrowing  towards  the  tip,  rather 
hairy;  legs  short  and  stout. 

Worker  about  the  same  length  and  shape  as  the  soldier,  with 
the  exception  of  the  head,  which  is  almost  spherical;  labrum 
quadrate;  anal  appendices  very  fine,  slender,  projecting  beyond 
the  tip  of  the  abdomen;  general  colour  dull  white. 

Hab  — UralU,  N.S.W.  (Mr.  G.  McD.  Adamson). 

De«cril)ed  from  specimens  received  from  the  collector  in  spirits, 
and  obtained  by  him  in  a  log. 
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Glyptotermes  iridipsnnis,  n.sp. 
(PI.  XXXVI.  figs.  5,  5a.) 

Castaneous  to  piceous,  antennae  and  legs  dark  ochreous,  the 
wings  deeply  clouded  with  pale  reddish-brown,  nervures  reddish- 
brown.     Length  to  tip  of  wings  5J,  to  tip  of  body  2J  linens. 

Head  longer  than  broad,  widest  behind,  convex  on  the  summit^ 
and  sloping  down  on  forehead.  Eyes  small,  round,  rather  coarsely 
faceted,  on  the  sides  of  the  head  projecting  very  slightly;  ocelli 
round,  not  contiguous  but  in  line  with  centre  of  eye.  Antenna 
short,  stout,  and  rather  hairy,  springing  from  a  circular  antennal 
cleft  in  front  of  eyes,  15-jointed;  1st  stout,  cylindrical;  2nd  and 
3rd  smaller;  the  rest  thickened,  stout,  pyriform;  terminal  joint 
oval.  Clypeus  large,  quadrate;  labrum  convex  on  summit,  broader 
than  long,  rounded  in  front.  Prothorax  rather  broader  than 
head,  deeply  concave  in  front,  rotundate  with  the  sides  flanged 
and  the  apex  rounded.  Legs  short,  thighs  broad  and  stout ; 
tibite  stout,  cylindrical,  broadest  at  the  tips,  with  three  short 
stout  spines  beautifully  serrate  on  the  edges;  tarsi  rather  long, 
the  terminal  joint  as  long  again  as  the  first  three  combined,  claws 
slender,  plan  tula  small.  Wings  slender,  four  times  as  long  as 
broad,  rather  pointed  at  the  tip;  scapular  shield  long,  narrow, 
with  five  nervures,  cross  suture  transverse;  costal  nervure  slender, 
with  a  stout,  parallel,  oblique  nervure  branching  out  of  scapular 
shield  and  running  up  into  costal;  subcostal  and  median  branch- 
ing out  together,  the  latter  slightly  angular,  but  running  close 
together  to  the  tip  of  wing;  subcostal  merging  into  costal  about 
the  middle  of  wing,  but  emerging  again  before  the  tip  is  reached; 
submedian  branched  on  the  scapular  shield,  with  seven  thick 
unbranched  oblique  nervures  at  the  base,  running  through  the 
centre  of  the  wing,  but  slender  and  formed  of  fine  spots  hke  lace 
work,  with  five  main  similarly  formed  oblique  nervures;  the  whole 
membrane  of  the  wing  thickly  covered  with  fine  tubercles,  form- 
ing a  network  of  irregular  pattern.  Alxlomen  short  and  stout, 
rounded  behind:  cerci  small. 
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Hah. — Franks  ton,  Victoria  (Mr.  W.  Kershaw,  National 
Maaeum). 

This  species  is  described  from  a  single  pinned  specimen  in  good 
preser\'ation;  and  is  very  distinct  from  any  other  species  known 
to  me. 

Glyptotermes  brevicornis,  n.sp. 

(PL  XXXVI.  figs.  6,  6a). 

Upper  surface  pale  ochreous;  wings  semitransparent,  nervures 
brown  tinged  with  yellow ;  under  surface,  legs,  and  antennae 
stramineous.     Length  to  tip  of  wings  5,  to  tip  of  body  2^  lines. 

Head  a  little  longer  than  broad,  rotundate,  broadest  between 
the  eyes,  rounded  on  the  summit,  with  a  slight  median  suture  at 
the  base.  Eyes  small,  circular,  not  very  prominent ;  ocelli  oval, 
contiguous  and  in  a  line  with  the  apical  margin  of  the  eyes. 
Antennae  13- join  ted,  1st  joint  large,  cylindrical;  2nd  shorter, 
cylindrical;  3rd-4th  orbiculate;  5th-12th  turbinate;  the  terminal 
one  oval.  Clypeus  widest  behind,  narrow,  truncate  in  front, 
Hluping  back  on  the  sides ;  labrum  broad,  rounded  on  the 
Rides,  and  rather  truncated  in  front  ;  jaws  broad,  with  three 
short  blunt  teeth  at  apex,  the  edge  roughened  towards  base. 
Prothorax  not  as  broad  as  head,  concave  in  front,  rotundate 
on  the  sides  and  behind,  with  a  slight  depression  at  the  apex, 
a  dark  median  line  running  from  the  base  through  the  meso- 
and  metathorax.  Legs  short  and  thick,  thighs  large;  tibije  slender, 
armed  with  five  stout  spines  at  the  apex;  terminal  joint  of  tarsi 
Urge;  claws  large;  plantula  small.  Wings  slender,  twice  as  long 
as  broad  ;  scapular  shield  slender,  rounded  at  the  cross  suture, 
clouded  with  fuscous  extending  into  the  base  of  the  wing;  costal, 
8ol)costal,  and  median  nervures  running  parallel,  close  together, 
the  last  extending  a  little  further  round  the  tip  of  wing;  sub- 
median  opaque  at  base,  running  through  middle  of  wing,  with 
three  stout  oblique  nervures  at  the  base,  the  apical  one  indistinct, 
alwut  eleven  in  number,  forming  slender  dotted  nervelets  turning 
downwards;    the  whole  of  the  wings  covered  with  minute  spots 
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or  Hcars*     Abdomen  broad,  elongate,  rounded  at  tl 
sliort  and  stout. 

Soldier, ^Head  pale  femiginuus  at  base,  becoming 
towards  the  antennne ;  jaws  ca^taneous  at  Imse  to  1 
upper  surface  of  thorax  anci  legs  pale  ocIireoUR^  tl 
white.  Ijength  to  tip  of  body  3 A  lines*  Head  Iwiw 
brt>ad,  rounded  V>ehindj  straight  upon  the  sidesj  broa 
of  jaws^  flat  on  the  summit  and  sloping  down  sbar 
irre^arly  roughened  ;  witb  a  median  luture  di^it 
and  running  out  on  either  side  at  Vmse  of  an  ten  ate; 
jointed^  short,  not  reaching  beyond  tip  of  jaws;  cl 
flattened,  slightly  rounded  in  front ;  labrwm  almo 
lying  between  the  bajse  of  jaws,  thin  and  shell- lik* 
short,  brotiid  at  the  l>a?^e,  irregularly  twjthed,  straight 
cur^'ed  at  tip  and  just  crossing  each  other,  with 
angular  teeth  1>elow  on  the  left  jaw  and  two  larger 
right     l:k>dy  long  and  eylindncab 

Worker. — Head   and   prothorax  pale  yellow,  the 
Length   to  tip  of    body  3  linens.     Head  spherical,  ^ 
median   and  transverse  sutures,  and  a  dark  mark 
margin  on  either  side  in  front  of  base  of  ant€nn^. 
cylindrical  and  rather  hairy, 

I  lab. — Macka)-,  Queensland  {Mn  Gilbert  TuraerJ. 

Glyptotermes  bocalvptj,  n.ap. 
(PL  XXXV.  figs,  b-bct.) 

The  entire  insect  dark  ca-^taneoiis^  antenuao  och 
surface  somewhat  lighter  coloured;  wings  Eiemi-o|M 
nervures  darker,  cohered  with  fine  dots  or  scars  i 
sunlight     Ijength  to  tip  of  wing^  3 J,  to  tip  of  body 

Head  slightly  longer  than  broad,  broadly  rounc 
arcuate  in  front  of  eyes,  rounded  on  aummit,  slopi 
olj  |ieus.  Eyes  moderately  large,  projecting  slightly; 
contiguous  tu  front  margin  of  eyes,     Anttiririi^  J  i-joi: 
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ing  from  an  antennal  cleft  between  the  eyes;  1st  joint  stout, 
cylindrical;  2nd  shorter;  3rd  rather  pear-shaped;  4th-13th  larger, 
orbiculate,  becoming  more  turbinate  towards  the  tip;  terminal  one 
rounded.  Clypeus  broad  and  short,  truncate  behind,  overlapping 
the  broad  bilobed  labrum;  jaws  small,  straight  on  the  sides,  with 
the  tip  curved  in,  a  sharp  tooth  below,  widely  separated  from  the 
third.  Prothorax  nearly  as  broad  as  head,  broader  than  long, 
concave  in  front,  rotundate  on  the  sides  and  slightly  hollow 
l)ehind,  a  slender  median  suture  at  base  to  the  apex  of  metathorax. 
Legs  short  and  thick;  thighs  broad,  rounded;  tibiae  with  three 
stout  spines  at  apex.  Wings  slender,  four  times  as  long  as  broad; 
scapular  shield  small  and  slender,  fuscous,  the  colour  extending 
into  the  base  of  wings,  the  cross  suture  straight:  base  of  subcostal 
in  fore  wings  robust,  with  a  short  nervure  running  out  of  scapular 
shield  and  turning  up  into  costal  just  l)eyond  the  suture;  costal 
and  sulxjostal  only  separated  from  each  other  at  the  extremities; 
huhmedian  stout  at  base,  running  through  the  middle  of  wing, 
with  five  or  six  opaque  oblique  nervures  emerging  from  basal 
|H>rti«n  and  six  or  seven  finer  and  longer  ones  towards  apex,  all 
these  more  or  less  irregular  from  the  many  little  dots  covering 
tlip  wings.  Abdomen  long,  slender,  rounded  at  tip ;  anal 
appendices  very  long  and  slender,  close  to  the  tip  of  abdomen; 
cerci  short  and  stout. 

Soldiere. — Head  pale  reddish -yellow,  the  rest  white.  Length 
^  lines.  Head  longer  than  broad,  rounded  behind  and  straight 
on  the  sides,  emarginate  in  front  at  the  bavse  of  jaws,  truncate  on 
forehead  and  rugose  above  clypeus;  median  and  transverse  sutures 
ilistinct,  the  latter  running  out  on  either  side  to  base  of  antennae; 
cl3rpeu8  hidden;  labrum  broad,  rounded  in  front  and  on  sides, 
<lepres8ed  in  the  centre  and  fringed  with  fine  hairs;  jaws  very 
hroad  at  base,  short,  rounded,  turning  over  each  other  at  the  tips, 
^ith  three  sharp  angular  teeth.  Abdomen  long,  slender,  and 
^'vHndrical,  tapering  at  the  tip;  cerci  short  and  stout. 

Worker  of  a  general  dull  white  colour;  head  faintly  tinged  with 
yellow;    alxlomen    in    life    reddish-brown    from    the   food    eaten 
37 
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ahtjwing  through  the  ^autranHpjirtmt  ^kiij :  b**»tJ  h| 
iii^r  two  lobe^  *^ti  forehead,  m\iiirjt«l  t^jwa-rdft  the  Uv^ 
with  lidai-k  Hi>ot  on  either  m\^  of  clyj-i'us]  jm..thtim3 
heiuii  tfn^  rest  of  thorux  and  iUrtlotjjinul  Reginent^  tm 
ftiid  t7liiidrHml  to  the  ti[i. 

//,,/j,— Sydiu^y,  I^oUtiy  juhI  Hurn^liv  (W.  W.  Fro 

AUjut  8ydtn?y  thiw  spei^if^^  is  only  U\xmi  by  cuttii 

hjirk  11^.1011  thp  trunks  of  Eucalifptm  i^ui^ia^     Th 

npriTi  tlip  iiint^r  hark,  and   jiornetinies  on   the   hvi 

evid*  Titly  a^  a  ^eiuTrU    rule  gnawing  a  imsage 

Wiind,  lis  thert?  are  alwayw  seTeral  tunnels  lea^Ung 

trunks  whiuh  ttre  i rear iy  always  rotU^n  md  flerayed 

Thov  Uve  in  smdl  communitit^B  of  tVoiu  (ifty  to  i 

inriividualfi,  the  majority  being  workers  or  larva-,  ^^ 

orUy  one  or  two  soUIiers  in  the  colony.      Except  h 

i^MWvH  closely  resemble  the  workers,  and  try  to  1 

tht*y  are  exposed.     They  form  very  slemler  tulm 

all   diroctioiis   in    the   l>ark,   each    indhithml   hnr 

own  account,  no  room  l»eing  left  to  allow  of  tln^i 

oth*^r.     Thf'  winged  ones  are  very  ttmall  in  eompti 

workt*is  niiil  soldit*ra.      Some  well  developed  pufm^ 

iri  a  rather  ninoerou.'^  troloiiy  in  a  dead  tree  (the  o\ 

fonrifl  thRin  aw^yfroin  the  living  trees),  and  these 

porfei  t  in?io<'ts  in  Dpcpmljen 

H  KTK140TKRM1TI?f**:. 

HKTiiKOTicn«KS»  g.n. 

UviKd  h\r^<s  longer  than  fjromi,  nearly  quadr 
aniHll,  not  t^rujeolin^s  ocelli  wanting?:  clTpctui 
iMoad;  anhnum^  lti-joiiit«d.  Prt^thorax  not  m 
truiu-aU^l  on  tlui  ^iide^^;  Ic^gH  stout,  with  four  or  F 
at  thr  jipex  of  tihirL*.  Wing^^  m^arly  thrice  a-s 
ftcftpnlar  f*hi<^ld  «mall  an<l  angular;  coHtal,  miWis^ 
nervnrt's  running'  ^  '^O'  l^Iom*  to  oach  other,  hut  the 
f"o?fitaldi)^(.ini;Uy  separated  from  <*achotIier;  suhme<^ 
jif^rvnri's  HltMirk-r. 
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Heterotermes  platvcepiialus,  n.sp. 
(PL  XXXV.  tig.  10;  PI.  xxxvi.  fig.  4.) 

General  colour  castaneous,  legs  brown,  labrum  ochreous; 
antennte  barred  with  white  at  the  apex  of  each  segment;  wings 
pale  fuscous  with  the  nervures  brown.  Length  to  tip  of  wings  6, 
to  tip  of  body  2  J  lines. 

Head  very  large,  longer  than  broad,  almost  quadrate,  rounded 
behind  and  straight  on  the  sides  to  well  in  front  of  the  eyes, 
flattened  upon  the  summit,  slightly  arcuate  behind  the  clypeus. 
Eyes  small,  circular,  well  down  on  the  sides  of  the  head,  not  pro- 
jecting ;  the  ocelli  wanting.  Clypeus  large,  prominent,  and 
rounded  on  the  sides  and  apex,  very  slightly  concave  in  front, 
with  a  median  suture  through  the  centre  dividing  it  into  two 
lobes;  labrum  broad,  rounded  in  front.  Antenneo  16-jointed, 
long,  with  large  thickened  segments,  springing  from  in  front  of 
eyes;  Ist  joint  long,  cylindrical;  2nd  and  3rd  very  small;  4th- 
l')th  increasing  slightly  in  size  towards  the  tip;  terminal  joint 
oval.  Thorax  covered  with  long  scattered  grey  hairs;  prothorax 
not  as  broad  as  head,  truncated  on  the  sides,  rounded  and  arcuate 
in  the  centre  of  both  base  and  apex.  Legs  short,  robust;  tibiie 
broad  at  tip,  with  four  slender  spines;  tarsi  slender.  Wings 
nearly  thrice  as  long  as  broad,  rounded  at  the  tip;  scapular  shield 
nlender,  hairy,  angular,  showing  the  base  of  four  ner\'ure8;  costal 
and  subcostal  nervures  running  very  close  together  to  tip; 
median  nervure  very  fine,  running  close  to  subcostal,  divided  and 
turning  down  at  the  tip:  submedian  fine,  with  seven  thickened 
oblique  nervures;  the  first  two  very  small;  the  3ni,  4th,  6th,  and 
7th  furcate,  with  four  or  five  slender  oblique  apical  nervelets. 
Abdomen  short,  elongate  and  oval  at  the  tip. 

/^a6.— Kangaroo  Island,  S.A.  (Mr.  J.  G.  O.  Tepper). 

I  have  one  mounted  sj)ecimen  from  the  Adelaide  Museum.  It 
U  a  very  curious  form  differing  from  all  other  species  in  the  long 
quadrate  head  and  thick  antennje.  There  are  also  four  sj>ecimens 
of  this  Uirmite  in  the  Macleay  Museum,  labelled  South  Australia. 
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The  first  reference  known  to  me  as  to  the  occurrence  of  radio- 
Urian  rocks  in  Australia  is  in  a  paper  by  Dr.  G.  J.  Hinde, 
F.R.S.* 

This  rock  was  obtained  by  Capt.  Moore,  of  H.M.S.  "  Penguin," 
aliout  1891,  from  Fanny  Bay,  Port  Darwin.  "The  rock  in  question 
i^  of  a  dull  white  or  yellowish  white  tint,  in  places  stained  reddish 
with  ferruginous  material;  it  has  an  earthy  aspect  like  that  of 
our  Lower  White  Chalk,  but  it  is  somewhat  harder  than  chalk, 
though  it  can  be  scratched  with  the  thuml>-nail.  There  are  no 
signs  of  stratification,  and  it  appears  as  a  fine-grained  homo- 
geneous material."  Under  the  microscope  the  groundmass  is 
seen  to  be  nmde  up  of  minute  granules  and  mineral  fragments, 
isotropic  for  the  most  part,  being  probably  amorphous  silica. 
The  minute  grains,  however,  and  angular  particles  polarize : 
some  appear  to  be  quartz,  others  rutile.     The  organic  structure 


•  QJ.G.S.    V'ol.  xliv.  Xo.  194.    May  Ut,  1893.    Dr.  (;.  J.  Hinde.    Note 
on  a  Radiolarian  Rock  from  Fanny  Bay,  Fort  Darwin,  Australia. 
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of  the  ^ranuIfN  in  only  very  fHintly  marked,  1 
Prunoi* !**».,  Dhcoitlea  mxt]  Cyrtmd^i  are  ^11  i-^pv* 
giH)lij^a<:al  liorl/.ori  to  which  lht*y  bi^lutij^*^  h  vt*ry  pr<j 
the  Dessert  SrtficlsturiL*  Furnmtinii  (UpptT  CrelJiceuus 

What  ia^  piv»bablj  an  equivjiji^iit  of  tliis  rack  has  I 
by  Uk^  Rev.  J.  E  Tewison  Wtxids*  iw  folio  wis  :^ 

**  Whut  we  liDcl  vvhetiever  &  goiid  Miction  is  t^xpo 
layer  of  IcM^ae  ivliite>  of  I'ed,  decompcfcsed  rcjck  or  rub 
4  foot  tiiiek,  lies  on  the  tipturnei  edgps  of  the  si 
this  a  layer  Home  2  feat  tliiek  of  lonijiy  earthy  wl 
wurt'net*  aoiL  Above  thisj  fcoui  U  tii  1:20  ft»**t  of 
Cftrbouate  i^f  magnesia,  mort^  ov  le^^  itnpuref  wit 
tiluiniria  mtkI  irvm,  jukI  mere  tmcpH  of  lime.  Not  ol 
wiute,  for  the  *4Uiins  «>£  brown*  mrl  and  purple,  frai 
[j*5rm«att'  the  whole." 

The  above  hitatemenl  by  thfl  Rev.  J*  E.  Tenia 
far  as  oan  Iw  a^^cert-ainr^d^  r*^ff*rs  b«>  a  r^H:k  identi 
which  has  now  i>t;on  pravcnl  to  Ije,  not  a  iiiagne^it« 
lariim  rock. 

Reference  may  here  be  mad o  to  a  note  by  Br.  Hi: 
he  descriijes  a  t*berty  r^x'^k  from  Houtli  Au.straliji,  w* 
dL^ri%ed  from  sponge  spiculea  rJtther  than  radioiaria 
globulen    of   opal    silica    which    jntght   easily   be 
rati  io]  aria. 

Thtj  rock  dfiai:ribetl  in  tha  not^  re^feriH^  to  above 
of  Tertiary  a-^'e.  The  .speeitnerif^  were  ctiUeal***!  by 
Erow^n  at  Yorke'H  Peninsula,  near  Adetaitle.  Dr, 
(ti/K  clL  p,  llij),  *' The  print'ipiU  feature  m  the  < 
detached  sponge  spicules  which  in  places  are  lie 
crovvded  toijcthor  in  the  rock.     .     .     .     Tht^  matrix 


*  Report  tm  Geology  and  Miti<ir&logy  af  the  NortKern  ' 
Australia,  l>.  Ti.     By  wuthority.     Adebude,  ISSC. 

t  **  Nottj  ou  Speci meats  of  Cuerty  Siliceous  Rock  from  Sfti 
trool.  Mag,  Nciw -Scri<^^.     f>i'c.  iii.     Vol.  x^iii     1801,     pp,  i 
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Spicules  ami  ijuartz  grains  are  imhsdded  appears  to  be  mainly  of 
am  )rphous  or  opal  silica,  nearly  entirely  neutral  to  polarized 
lijjht  l)etwe<»n  ort>ssed  Nicols,  and  it  is  principally  in  the  form  of 
vt*ry  minute  globules  or  discs  usually  aggregated  together  so  as 
to  exhibit  a  microscopic  botryoidal  appearance,  the  globules  or 
di>ics  varying  from  01  to  '03  mm.  in  diameter.  The  globular 
form  of  opal  silica  is  similar  to  that  which  occurs  in  many  of  the 
sponge-beds  of  the  Upper  Greensand  in  this  country,  and  there 
can  hardly  l)e  any  doubt  that  in  this  Australian  Chert  it  is  due, 
as  in  the  Chert  of  this  country,  to  the  solution  and  redeposition 
(»f  the  organic  silica  of  the  sponge-spicules." 

As  far  as  I  am  aware,  the  above  are  the  only  references  to 
the  wcurrence  of  radiolarian  rocks  in  Australia;  and  in  both 
cases  it  would  appear  that  the  rocks  mentioned  are  of  late 
Mesozoic  age. 

liefore  proceeding  to  descril>e  the  horizons  where  radiolaria 
liave  recently  Ijeen  observed  by  me  in  Palaeozoic  rocks  in  N.S.W. 
it  mi*»lit  lie  of  interest,  in  view  of  the  grand  scale  on  which  the 
nuliolarian  rocks  are  now  known  to  be  developed  in  this  colony, 
and  in  view  also  of  the  fact  that  some  of  the  literature  relating 
to  radiolaria  is  rather  inaccessible  to  Australian  geologists,  to 
briefly  summarize  the  more  important  works  relating  to  Palaeozoic 
and  Mesozoic  radiolaria  in  Extra- Australian  areas. 

Hatliolaria  have  Ijeen  described  by  Dr.  D.  Riist*  from  Mesozoic 
n*ek.s,  the  Gault  of  Zilli,  and  the  Neocomian  of  Gardenazza. 
Tlie  radiolaria  in  the  Ijest  state  of  preservation  were  those  found 
in  the  Cretaceous  Coprolite  Beds  of  Zilli,  in  Saxony.  These 
radiolaria  have  Ijeen  admirably  figured  and  descrilx^d  by  this 
oh*^r\'er. 

Dunikowski  has  described  i)erfect  forms  from  the  Lower  Lias 
of  the  Austrian  Alps;  while  Hantken  believes  that  certain 
siliceous  limestones  with  Aptycivs,  of  Upper  Jurassic  age,  in 
Central  Europe  are  almost  entirely  formed  of  radiolaria. 

•  PalsoDtographica.  Vol.  xxxi.  1885,  and  iUidtm  Vol.  xxxiv.  pp.  181- 
213.  PU.  xxilxxix.,  188S,  and  Vol.  xxxviii.,  1892. 


556 


BADIOLARIA   IS   PAL.£0Z01G   H0CK9, 


Gutuliell  cites  them  from  the  St.  Cassian  beds;  an<l 
clet-ectetl  tlieir  i^mainf*  in  the  Iiifra-Lias. 

Tl*icli*ihiria  have  l)een  describ^U  b}''  Dr.  Ceij,  J.  Hi 
F.  L,  nniisome*  from  Angel  Ii^laud  from  Mesozoie  (T 

KafhuhiFia  \myQ  l-ieen  describe*!  imm  Jurassic  or  o 
the  coast  r;iuges  of  California  by  Fairlmnks.f 

Rftdiolaria  have  betjn  described  from  Pal«Hizmc 
following  :— Slirubaole  htw  I'eK^onled  them  frum  the  C 
r4jck^  of  Great  Biit-ain, 

Dr.  O*  J.  Hind  e  J  lian  described  radial  aria  from  t 
Cara(li:n!  rook  at  Corstorpbane,  in  tlie  S.  of  Hccitland. 

The  ^»anie  authfir  bius  de-HcriiiCti  nwliolaria  from 
diert«  ut  Million  If^land,  Corn  wall,  Enghmd.g 

Perhaps  the  mo^it  important  contribution  to  our  1 
the  Paljco/.oic  ra<liol?iria  h  that  of  Dr.  Rtist,||  and,  a 
has  an  imjMjrtant  bearing  i:m  tli*^  ratbtilarian  n>cks  of 
take  X\\(^  \\ltevty  ni  making  absti-acts  fram  it* 

In  tlie  phfufphorUf  from  the  Petschora  in  the  S, 
w(fll  pi^?Her%ed  ['adiolaria  in  the  fonn  of  deep  ))lftck 
in  a  l>right  brown  trans  lucent  htMKe.  Flinty  matei 
are  pn^sent  in  the  pliosphatic  limestone*  In  oa'iea  t 
svre  rcpii^senU^d  Uy  cn^U  only.  In  the  wbetst'One 
rtKliuh^riu  are  badly  preserve?!. 

Kaditilaria  are  lieauti fully  preserved  as  dark  bUcl 
erypt**ery>.talline  (pnirtK  ground ma.s>^  in  the  Lyd 
Tr  u  f e  l^et-  k  *:*  at  T^a  u  t  e  1 1 1 1  la  I  - 


•  Tht^  tit;oU>gy  ofAngel  Ulnttd*  Umver§ity  of  Caltroniii 
tbo  Dcjkiitriieiit  of  neology*     Vol  i*  Xu,  7,  pjn  193*240.     PI 

t  *'Stnttignv|:ihy  of  tlic  CiiliformaH  Cotsfe  Rftng««"— Joun 
Chimgo,     Vol.  Hi.,  1S05,  p.  415. 

*  GooL  llflg.  New  Series.  Dec.  in.  VoK  vif.,  ISJHI,  p* 
k  Mng,  Nat.  HisL  8er  0,  V^ol.  vl  (18WJ),  p.  40. 

i  Q.J, 0,8,     Vol.  xhx,.  1893,  [xp.  215^*^20.     PI.  W. 

I  Paliuontogmpliin.  VoL  xxxvriL,  1891-92*  Beitrage  ixi 
fng«ilen  Kndiolfiriei]  nvis  (?eateiii$n  der  TrluA  untl  der 
Soliichten,     Von,  Dr  Ritst  in  Hanover* 
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The  red  jasper  from  Sicily  contains  numberless  radiolarian 
shells,  coloured  red,  in  a  translucent  siliceous  groundmass. 

Fairly  well  preserved  radiolaria  have  been  found  in  red  jasper 
of  Lower  Devonian  age. 

At  Cabri^res,  in  Languedoc,  a  very  hard  black  siliceous  schist 
of  .Ordovician  age  contains  radiolaria,  mostly  in  a  bad  state  of 
preser\'ation.  In  the  phosphorite  of  Cabrieres,  however,  dark, 
porous  to  dense,  concretions  contain  numerous  radiolaria. 

The  following  is  an  analysis  of  the  phosphorite  :  — 

Water 1-08 

Liroe  phosphate 73*65 

Silicate  alumina 25*27 


100* 

The  radiolarian  shells  were  black,  yellow,  or  colourless.  No 
sponge  spicules  were  present.  In  pieces  of  rock  (siliceous  shale) 
from  Saxony,  poor  in  radiolaria,  fragments  of  graptolites  are 
numerous. 

Black  radiolarian  fragments  have  been  obsen^ed  in  fairly  hard 
clay  shale  of  Cambrian  age.  Others  occur  in  flinty  pebbles,  but 
not  sufficiently  well  preserved  to  admit  of  the  species  being 
determined.  Fragments  of  graptolites  and  graptogonophores 
were  associated. 

The  fact  must  be  emphasized  that  it  is  chiefly  in  concretions 
containing  phosphoric  acid  that  the  radiolaria  are  best  preserved. 

It  often  happens  in  all  flinty  rocks,  not  only  Palaeozoic  but  also 
Mesozoic,  that  the  quartz  filling  the  original  hollows  of  the  radio- 
larian shells  shows  a  radial  habit,  and  has  the  form  of  perfect 
sphenilites  exhibiting  dark  fixed  interference  crosses  in  polarized 
light  when  the  objective  is  rotated. 

In  most  cases  the  latticed  shell  has  disappeared.  Occasionally, 
however,  the  pore  openings  of  the  shell  are  preserved,  or  one  sees 
a  dark  circle  bounding  a  clear  space,  with  small  regularly  placed 
dark  indentations  on  the  inner  side. 

Very  often  perfect  crystals  are  developed  inside  and  around 
theee    little     tjuartz    spheres.       Generally    these     are     opaque 
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fittttthedra  (if  inat^ instil*!  und  clear  nr  dtirk  pillow 
of  ejilcit.*^.  Thesf-  cry?4Ui]s  ure  *«^Idoin  t^bservnliie  ii 
ftiriiiH,  and  ajv  not  visible  in  the  Devoid  an.  Vet 
organic  remains  are  a.v!§<xviat*d  witlj  the  rmliolaria. 
spieuhs^  belonging  to  the  Hexa^aim^Uidi^,  are  fou 
i*itli  tiit^  nLdiolariHr,  scimetimeT  in  gr^titt  nund*t*rs. 

iMolat+^d  cTCJunpleH  only  of  foraminifera  aiT  mrl 
« T 1  i  ceo  m  I  i  meB  t-on  e  of  tht^  JE  us^chel  k  al  k.  I  n  th  ©  Si  1 1 
whale H  uf  Liin^L^nstnegJBj  Reluin  and  Ht-pl^ni  fmgmi* 
litoK  anrl  gonophoms  are  not  infrerjiKrut. 

rhtif  ramfun^t,  —  Prickly  DiacnosporeJi  f^Q.cuv  in  tl 
nx-ki^  of  thy  J  tan  a^  wiiU  ah  Iu  the  CaibonifermiH  ^i! 
of  tlie  Hartj;  Mts.  Theee  weiv  found  in  grt?ttt  ab 
Low«r  8iliirittu  liinewtone  from  Koneprus  in  Bohe 
hitherto  J  mdiolaria  liavc  nut  l>een  detected. 

Ajiutlier  import  nil  I  (.■ontrihution  to  the  kno^vled*^' 
nwliolaria  is  that  by  Hinde  and  Fox*^  frunj  which 
ftbstratls  may  be  mjule. 

Hadiolaria  uccMV  at  Codden  llilL     T}»e  Ctiddori  I 
a  baketi  appearances  are  whitish,  butf,  or  dark  grej 
hitvt'  freijueiLtly  a  chertotd  texture,  consisting  of  thi 
iirhv^rained  ;^rits. 

In  places  in  the  i-adiolarian  chert  wavellite  lh  develi 
joini  phme.s.  Spon^^e  spicule?!  are  associated  with  tl 
rock.  The  ni/lioJarian  series  of  the  Culm  in  probabl 
ft.  in  thickncjss,  if  the  intercalated  fine  shales  be  inc 

Indivirlual  IunIh  nj^nally  are  from  2-4  inches  th 
much  its  1  fi>ut. 

The  Utdfs  are  interaect**d  by  numerous  fine  an 
planoH,  which  have  the  effect  of  dividing  I  he  rock 
paraTively  small  rectangular  or  rhombuhedral  irt 
smootli  flat  surfaces. 


•  <J  J,<;.8.  Nqv.  JH9.J,  VuL  1. 1^.  J.  Hitwie  (ind  H^wnni  Fo 
marked  ilad^yn  of  Ilatiiolariaii  Rock  a  In  the  Lower  Cul 
Devon*  CornvV(i!l.  ami  Wtst  *Soinei«tit." 
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nwlinlariiiii  ImhIs  are  composed  of  dark  to  black  chert  with 

ly  fracture.     Other  portions  are  dull  grey  to  white,  or  the 

made  U{)  of  alternate  light  and  dark  bands,  so  as  to  be 

(laces   the   rock  is  platy,  siliceous,  or    mottled  white  and 

The  soft  grey  to  white  beds  are  very  rich  in  radiolaria. 

isint^crrate  in  some  cases  in  water  into  a  fine  cream-coloured 


soft  l^ds  are  of  much  less  frequent  occurrence  than  the 
lerts. 

individual  radiolarian  beds  are  minutely  laminatexl. 

osco/nc  character. — Carbonate  of  lime  is  conspicuous  by  its 
?.  The  radiolarian  rock  generally  shows  a  siliceous  ground 
ti  some  cases  clear  and  transparent,  in  others  dark  and 
from  the  {)resence  of  fine  particles  of  carbonaceous  or 
minerals,  and  minute  crystal  needles  of  rutile  and  zircon, 
iceous  groundmass  shows  between  crossed  Nicols  the  faint 
d  api^arance  of  cryptocrystalline  silica,  like  flint  from 
When  radiolaria  are  abundant  chalcedonic  tints  prevail, 
diolaria  in  the  rock  have  been  filled  with  clear  nearly 
irent  silica  free  from  the  rutile  crystals  and  from  the  dark 
ices  disseminated  in  the  groundmass,  and  either  micro- 
ine  or  cryptocrystalline.  Within  the  radiolarian  casts 
ca  is  often  fibrous  radial,  and  so  shows  a  black  cross  in 
*d  light. 

more  distinctly  crystalline  character  of  the  radiolarian 
tcilitates  their  recognition  in  the  rocks  with  a  clear  ground- 
[lere  in  ordinary  light  they  are  scarcely  visible,  but  between 
Nicols  they  appear  as  so  many  circles  of  speckled  or  bright 
1  a  nearly  dark  ground. 

ite  casts  of  rhombohedral  crystals  are  frequently  present, 
ly  of  calcite  or  dolomite,  sometimes  inside  the  radiolarian 
A  similar  occurrence  has  alretidy  been  referred  to  in  the 
Mountains.  Microscopic  cul)es  of  iron  pyrites  are  present 
J  of  the  rocks. 
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In  some  of  the  harder  ant  1  more  cherty  beds  very  m 

like  tlioKe  in  the  Pre-Cambrian  phthanitic  quartzite 
are  noticeabl*^,  -006  to  '013  mm.  There  is  no  evidei 
tliat  thewe  ait*  organic. 

Under  favourabJe  conditious  of  light  the  lattioed 
the  radiolarian  shells  can  l>e  distinctly  aeen  in  the  cof 
resulting  fruni  the  disintcgratiun  o£  the  soft  shales  in 

A  few  minute  dentated  plat^yj,  perhaps  radulse  of 
of  dark  biiownish  tinge  are  asHociated  with  the  radiolat 
frfi^uients,   except    mica    flakes,    are    either    wholly 
extwmely  minute^  '03  to  '065  mm.  in  diameter. 

Rarely  Hraefitone  is  assocriated  with  tlie  radidarian 
1  he  limestone  are  cafits  of  nuliolaria  in  ealcite  and  a1 
apii^uh:;*.  EntoTnostrata,  crinoifis^  and  Endoihtj^'u  c 
fun  11  limes t-fines  near  this*  ratliolarian  horizon. 

1  u  t)ic  maji  irtt}^  of  the  CuJni  siliceous  rocks  the  r 
mwv  m  the  condition  of  *4olid  casta  of  the  original 
fikeletal  walls  bavo  entirely  disappeared,  and  the  ind 
ut^  Only  bonnded  by  the  sihceou^  matrix  of  the  r 
wi  t  i  *  ou  t  r  1  e  li  n  i  t  e  e  V  e  n  ou  t  lin  ts .  I  n  ,su  cb  i  n^tan  ces  oji  h 
general  fomi  with  th^  radiftl  spine;^  can  )je  distinguisi 

It)  !iurae  Qivaes  the  test^  have  been  naturally  st^iiinoi 
amlR^r  tint,  xmd  in  Huch  casios  the  latticed  character 
is  fjuiie  vit^ihle. 

Mr.  Fox  in  a  later  paper*  thus  HUramarizea  the 
**  Til  esc  radiolarian  itK-k?*  uf  Cornwall  may  be  coi 
Himilar  rocks  oi  H.  Scotland  and  with  those  descri 
from  the  Hartz^  as  well  a.**  those  from  tlie  coast  ra 
iVuriia,  of  Jurassic  age  or  older.  .  ,  .  It  is  i 
chrse  examjrles  that  in  the  process  of  the  formation 
fitn-v  structures  and  tlio  more  delicate  forms  of  the 
urj^anisniH  dinapju-ar  nearly  entirely,  so  that  it  is  bti 
traces  of  them  are  mtw  to  Ui  ^een  in  the  older  chert? 


^  '*T1jo  lUriinlnrmii  tii^rtt  of  Gornwall." 
rejui  Nov.  JJ,  imo. 


Traaa.  K<>y,  U 


BY   T.  W.  EDGEWORTH    DAVID.  561 

0CALITIE8   AND   GEOLOGICAL   HORIZONS   OP   RaDIOLARIAN 

Rocks  in  New  South  Wales. 

1  the  exception  of  the  opal  rocks  which  contain  numerous 
al  casts,  possibly  of  radiolaria,  all  radiolarian  rocks  at 
known  in  N.S.  Wales  are  of  Palaeozoic  age.  Radiolarian 
lave  so  far  been  discovered  by  me  in  N.S.  Wales  at  four 
it  localities— (1)  Bingera,  (2)  Barraba,  (3)  Tamworth,  (4) 
Q  Caves.  (See  Map,  Plate  XL.,  fig.  3.) 
mian.  (?) — (1)  Bingera  and  (2)  Barraba.  In  my  Address*  to 
ciety  in  1894,  I  stated  "in  the  New  England  District  of 
rales  possibly  the  red  jasperoid  shales  of  the  Nundle  and 
•a  Districts  with  the  associated  serpentines  may  represent 
I  abysmal  deposits,  as  has  been  suggested  by  Captain 
n  fur  similar  rocks  in  the  Maitai  Series  of  New  Zealand, 
the  red  clay  stone  represents  rock  locally  metamorphosed 
in  contact  with  the  serpentines." 

:e  reading  the  above  Address,  as  opportunity  offered,  I  have 
ime  to  time  studied  the  red  jaspers  of  Barraba  and  Bingera, 
ans  of  microscope  sections.  These  revealed  the  presence  of 
ous  spherical  bodies  composed  of  translucent  chalcedony, 
>ut€d  through  an  opaque  groundmass  of  red  jasperoid  material, 
eared  probable  that  these  were  internal  casts  of  radiolaria, 
e  evidence  was  inconclusive.  Last  January,  through  the 
JS.S  of  Mr.  J.  J.  H.  Teall,  F.R.S.,  I  was  allowed  to  examine 
refully  prepared  microscopic  sections  of  the  Ijower  Silurian 
irian  cherts  from  Mullion  Island,  off  Cornwall,  and  from 
ulm  of  Devonshire,  as  well  as  sections  of  red  radiolarian 
from  the  Antarctic  regions.  It  was  at  once  obvious  that 
kst  mentioned  rock  in  particular  closely  resembled  the 
ra  and  Barraba  red  jaspers.  On  my  return  to  Sydney,  last 
I,  with  the  help  of  the  third  year  University  students,  I 
wJ  my  examination  of  the  New  England  red  jaspers.     Dr. 

•  P.L.S.N.S.W.  Ser.  2,  Vol.  viii.  p.  594. 
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U,  J.  Hiudu  liad  placed  at  my  disposal ^  on  leii%'in^ 
valu?i)*le  colle<^tion  t>f  British  Palaeoisoic  nwiiulaniiii 
pryvpfl  u*  the  utmost  use  for  purposes  of  comparisi 
ininilH?r  uf  st^ctiun^i  of  the  red  jaspt^r  pmved  eoiicl 
nuHohiriati  nwiks  were  developefl  oit  a  large  scaU^  Ujtl 
and  Bin^era.  Tt  l8  t]ie  opinion  of  Mr.  K  K  PitUiuiti 
tiiunt  (leulogist,  tluit  tin?  red  colour  erf  the  jut^pei^i  wty 
colour  tjf  the  beds  lit  the  time  of  th^ir  deposition  and 
due  hirnply  U>  contact  melamorphi^iii.  A  collection 
kindly  ti^mle  htr  uw  hv  Mr.  PittmHri  confirms  this  1 
r|U(i«tion  hm  to  whetbi^r  ilieso  red  ja.«iperB  are  aU^?m] 
of  deep  st-a  oniLcIn  svill  1k^  dison^sed  lat^^r.  The  geolt 
of  the  hmI  ja^i^er  may  1m>  providionaily  plac^eti  »ome 
Det^oninn  Hystem,  jierhai*??  in  the  Middk  Dcvoniai 
witli  the  lUmMin  formation  of  Queensland. 

Irp'uhthmlmu  Amtrale  occurs  id  aome  qiianti 
which  seem  to  ba  somewhat  newer  than  the  radi 
hut  It  uppeivrs  to  Iw^  rt^pi"e.H(?nted  sparingly^  alraii&t,  if 
losv  ^lowti  a^  the  horiiion  of  the  radiolariait  rock,  T 
is  not  yet  an  estahlifthed  fact. 

(3)  Tarn  worth,— Traced  southwards,  the  radiolari 
n-rcntl)^  h^f^n  found  hy  me  to  attain  a  remarkable 
in  the'  neighbourlKKHl  of  Tarn  worth.  They  thej 
silieeOttSi  flark  liluish-grey,  calcareous  rock^,  fine  grai 
rriiy  L-Uiystones  and  du^ rts,  ami  coralline  siliceo 
TIm^  coiaihiu^  limestone  lieds,  of  which  there  appear 
two,  an?  fr'ont  100  Uy  I'JOO  ft.  in  thicknean,  and  i 
cJiielly  of  the  followin;,'  inA^iin  -.—Stroniatof^^m,  Q 

F.  i/mnflipffra  or  Ptt*'hf/pom  (the  latter  very  a 
charactenKticJ,  Ahmfiff^  {uho  very  abundant),  and 
>lr.  lionnld  A.  Ptn-t^r,  ot  Tain  worthy  con  ductwJ  ru 
when?  tliest*  liuH^stoueH  t-an  l>e  studied  to  l>t-st  m 
hr  iMJUinu'*^  "  Jth  me  in  my  provisional  detluetions  m 
the  TamWiMlli  rocks 
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liniestonevS  have  been  considerably  altered  by  contact  with 
w  England  granite.  The  claystones  and  cherty  rocks  both 
ind  l^elow  the  limestones  have  also  been  much  altered  by 
?rable  granite  sills  for  a  zone  over  five  miles  in  width, 
■ed  at  right  angles  to  the  junction  line  between  the 
iitary  rocks  and  the  granite.  A  lamination,  coincident 
le  planes  of  bedding,  has  been  superinduced  in  the  clay- 
The  sills  vary  from  a  fraction  of  an  inch  up  to  several 
thickness,  and  at  first  sight  had  every  appearance  of  l)eing 
•ly  interstratified  with  the  sediments.  A  careful  examina- 
uwever,  at  once  revealed  their  intrusive  character,  as  they 
iS  slightly  across  the  planes  of  bedding  and  have  slightly 
by  indurating  and  developing  chiastolitic  minerals,  the 
ntary  rocks  both  above  and  below  them.  The  claystones 
erts  dip  chiefly  westwards  at  angles  of  from  45  to  60°.  At 
)rth  Common  the  dip  is  W.  20°  8.  at  52°.  Radiolaria  are 
mtly  distributed  through  these  claystones  and  cherts  in 
in  of  chalcedonic  casts.  Associated  with  the  claystones  is 
liceous  calcareous  rock  previously  referred  to.  A  good 
I  shewing  it  in  situ  is  exposed  at  the  quarries  on  the  Tam- 
TenijM)rary  Common.  The  chief  bed  is  about  18  inches  in 
CSS.  It  weathers  superficially  into  a  soft  brown  friable 
I  the  colour  of  Fuller's  earth,  much  resembling  bath-brick, 
fractures,  of  unweathered  portions,  shew  the  rock  to  be 
;^rey  and  compact.  If  a  surface  of  the  unweathered  portion 
iM>thod  and  polished  and  then  etched  with  dilute  hydro- 
'  or  acetic  acid,  interstitial  carbonate  of  lime  is  dissolved 
id  well  preserved  siliceous  shells  of  radiolaria  l)ecome  visible, 
will  l>e  descriljed  in  detail  later.  A  second  IhhI  of  siliceous 
iriari  limestone  occurs  at  a  point  about  a  mile  easterly  from 
eceding.  It  is  a  few  inches  only  in  thickness.  For  the 
J  ap[)earance  of  this  rock  see  Plate  x.xxvii.  The  radiolarian 
ar**  probably  at  least  2000  feet  thick  at  Tarn  worth.  The 
c»p  from  Bingera  on  the  north  to  Tani worth  on  the  south  is 
PS.  J5arral)a,  intermediate  between  these  two  places,  is  34 
south  <»f  Bin;;era  and  51    miles  north   of  Tarn  worth.     The 
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rftrUoUriau  i^ock  is  iiliBosit  certainly  OQntitiuiius  froi 
Tiitn  worth. 

(4)  Jfioolan  Caves. — This  locality  ih  ^bout  200  lu 
west  from  Tam  worth.  The  rocks  develojied  in  th 
hfiod  are  the  Cave  Linieatone,  thin  grey  argillit€,^  a 
fiud  i-edfiish-jjurple  ^^hales  and  hlaclc  cherts  with  nu 
ft  lid  sills  of  quurtz-fekite,  and  basic  dykes  rt*ndi?red  j 
auglte.  The  Cave  Linie.stone  is  a  somewhat  nuLssi 
3H0  to  420  feet  in  tliickiiesi^.  Stratilicuticjn  is  well 
upper  surface.  It  dips  W,  10'  ^.  at  «I0'  ii.s  whfrw 
year  in  my  Address  to  the  Royal  Hociety  tif  N.8.  ^' 

The  foll(>winjL£  fossils  have  Ix^en  rt't'Orthnl  an  occur 
Mr.  R .  E th e ridge,  junr. *  \^  Ft^Mimju^rtta  Kn igh f i t\ 
J^nhT&niso  /imzieri,  Eth.  iil.;  Lo^mtwina  ttntiqmi^  D»^ 
hir*^e  FitvttHlif'if, 

Mr,  Ether idgt*  considers  that  the  i a-^curreni* 
varit^tit^ri  id  /*f*nfum^ru^  Knitfhfii  in  this  Cave  Limei 
il  nut  impruhahlo  that  it  approxinmt-es  in  age  to  I 
Linicstone  of  Errgland.  At  the  same  time  he  com 
faet  that  Pf'Htam^riiJi  Krii^hfii  hits  not  yet  been  disc 
Yii^iii  beflf<;  of  N.H.  Wales  tijo  liorizon  of  which  is  all 
l"p[n^i'  Silurian  J  and  Muctiphiflium  crateirndt^^^  a  very 
and  abundant  coral  in  the  Ya^  hedn  ha8  not  yet  t 
in  the  Jenolan  Cave  Limestone,  Strottmtopnray 
hand^  is  very  abundant,  as  it  is  in  tlie  Tamwia^th  Lii 
thft  whole,  1  ajn  of  opinion  that  the  Jenolan  Gave  Li 
tlteir  associat^-d  ntdiolarian  U^ds  are  some \^  hat  ne 
VasH  betln,  ho  that  if  the  Yass  Wk  are  Upper 
Jetiotaii  Cave  Limestones  may  be  of  Ijower  or  Mid 
Age.  Immediateiy  overlying  the  HmestAme  are  fine 
Hay  shale?!  and  argil htes  and  bhick  cherts,  Mr,  A 
th<i  ^ttide  to  the  ca^'t:^j  infinjns  me  that  the^  mw& 


*  Ktfconif  (leol.  Suiv.  N,S.  \V^\eM,     Vol,  lii.  Part  xL  l\ 
Aunutvl  Report  Ik^p.   Mines,   N.S.  Wale*,  1^93,  p.  128. 
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1000  feet  in  thickness.  They  are  capped  by  basalt.  Near  their 
junction  with  the  limestone  they  are  seen  to  be  very  much  inter- 
sected by  eruptive  dykes,  porphyritic  by  augite.  It  may  be 
inferred  from  the  circumstance  that  nearly  all  the  dykes  to  the 
east  of  the  limestone  are  felsitic,  while  no  felsite  dykes  occur  to 
the  west  of  the  limestone,  that  the  basic  character  of  the  former 
group  of  dykes  is  due  to  the  eruptive  rock  having  assimilated 
much  lime  in  its  passage  through  the  limestone  bed,  for  as  the 
dip  of  the  limestone  is  westerly  at  an  angle  of  60°,  and  the  dykes 
are  nearly  vertical,  they  could  not  have  reached  the  surface 
without  first  passing  through  the  limestone  bed.  The  dark 
shales  are  not  distinctly  cherty  except  where  they  are  in  close 
proximity  to  the  dykes.  The  cherty  character  of  the  beds  in  this 
case  is  due  therefore,  I  think,  to  contact  metamorphism  rather 
than  to  silica  derived  from  radiolarian  shells.  Both  the  black 
cherts  and  the  softer  and  less  siliceous  dark  grey  shales  abound 
in  casta  of  radiolaria.  The  casts  are  in  the  best  state  of  preserva- 
tion in  the  cherty  bands.  Below  the  Jenolan  Cave  Limestone 
are  several  hundred  feet  of  dark  indurated  shales,  greenish-grey 
argillites,  reddish-purple  shale  and  coarse  volcanic  agglomerates 
with  large  lumps  of  Favosites,  Heliolites,  <fcc.  The  argillites  and 
grey  shales  contain  numerous  casts  of  radiolaria,  but  in  a  very  bad 
state  of  preservation. 

3.  Macroscopic  and  Microscopic  Description  of  the 
Radiolarian  Rocks. 

The  radiolarian  rocks  from  Bingera  and  Barraba  are  hard  red 
jaspers,  the  base  of  which  is  very  opaque  even  in  thin  section. 
In  places  the  red  jaspers  pass  into  a  nearly  white  quartzite. 
Such  portions  of  the  rock  as  approach  quartzite  and  chalcedony 
in  character  show  scarcely  any  trace  of  radiolaria,  probably  owing 
to  the  shells  having  been  completely  dissolved  during  the  meta- 
morphism of  the  rock.  The  opaque  red  jaspers,  however,  especially 
those  which  have  not  undergone  much  metamorphism,  contain 
very  abundant  casts  of  radiolaria,  so  abundant  as  to  make  it 
3» 
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pvidcnt  thai  tJic  radiolaria  must  in  this  case  ha>< 
very  largely  to  f<>rtii  the  roek, 

UiidcT  the  microscope  uuinerous  spherical  or  oval 
*05  mm.  to  215  mm.  in  diameter,  are  seen  to  Ije  fhstriV 
the  l*as*%  The  outlinei^  of  the  larger  casl«  are  jaggcs 
big  points  represent iiijt^  cai^ts  in  ehalcetJoiiy  of  the  of 
original  latticed  shell.  Mo<f*t  of  thfs  smalhtr  cii^ti 
those  of  the  meduJUry  shell  The  larger  casts  v-e 
oectir  in  piirs.  Oul}"  in  one  instance  was  the  otngiu 
of  a  radiolurian  orgaiiihm  noticed.  It  was  gejmrattM 
ririf?  of  red  jasper  from  the  mat  of  the  medullar; 
form  ap|.rt:*ared  to  Ije  allied  to  Car/w^^pfurut.  8onie  i 
of  the  ca^ts,  alxiut  -215  mm.  in  diameter,  are  probi 
to  Ctno*phmra.  ilaiiy  of  the  racliolarian  casts  have 
irt  the  iiumerous  minute  faults  to  which  the  ri>ck  1 
jrcted.  The  Tani worth  radiolarian  roeksj  as  alread 
are  partly  thin  siliceoua  limestones,  partly  argilUfj 
ciierts,  partly  massive  coralline  limestones. 

The  black  cherts  do  not  appear  to  owe  their  silie 
the  ra*liolaria,  but  to  have  derived  it  largely  from  ll 
of  [granitic  i^ills  with  wliich  they  are  so  regularly  intt 
^ive  the  aiipesLiance  of  interstratilication. 

The  ca^sts  of  racliolaria  in  these  cherty  ai^illit< 
better  pref^erved  than  those  in  the  red  jaspers,  at 
tfujse  in  the  black  cherts  of  Jenolan. 

5 1  any  of  them  whow  distinct  traces  of  the  latticed 
the  shell.  The  radiolaria,  however,  are  in  a  far  In* 
p^eser^■ation  in  the  thin  siliceous  limestones,  ivbich  ' 
a  kind  of  *'  rot  ten  stone/'  On  the  weathered  sui'face 
the  tadiolaria  can  be  very  e^ly  distinguished  with  a 
Thin  sections  of  the  rock  do  not  show  uiuch  of  the 
the  shells  under  the  microscope  on  account  of  the  difTt 
rosjieutive  refractive  indices  of  quartx  and  calcite  liein, 
to  show  up  plainly  the  structure  of  the  ntdiolarian 
l>est  re  finite  wei^  oVjtainetl  by  thinning  slices  of  thi^ 
thickness  of  the  fnll  diameter  of  the  larger  radiolaria 
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theD  etching  the  slice  with  dilute  liydrochloric  acid.  Much  of  the 
structure  can  be  developed  in  thi^  way  as  shown  on  Plate  xxxvii., 
from  a  micro  photograph  kindly  taken  for  me  by  Mr.  W.  F. 
.^meeth,  M,A.,  B.E.,  Assoc.  R.S.M. 

A&  I  have  forwarded  Home  of  thiii  material  to  Dr.  Hinde,  who 
bafs  kindly  undertaken  to  describe  the  radiolaria  specially,  I  will 
Bot  attempt  to  do  more  than  mentitm  that  some  of  the  commonest 
fijrms  in  the  Tamworth  rock  are  figuied  on  Plate  xxxviii. 

It  in  obvious  that  tbe  legion  of  the  Spumellaria  is  much  better 
rti-presi^nted  than  that  of  the  Naiissellaria.  Fig.  7,  Plate  xxxviii. 
appears  to  represent  a  Xiphctiplifsra^  l)ut  the  spines  appear  to  be 
|>i*rf orated  by  openings^,  giving  the  shell  somewhat  the  appearance 
«^f  tlpeJiHtUa  (Challenger  Reports,  Rfwliolaria,  Vol.  xviii.  PL  39, 
Fig.  C).  Fig.  2  shows  the  inner  and  outer  shells  fairly  well  pre- 
i*?nedjand  is  proliably  a  /faitoittma.  Fig.  5  perhaps  represents  a 
Th£odUctt«;  and  Fig,  9  perhaps  a  Staurolonche  or  an  Asiromma, 

A«  reganis  the  state  of  preservatitm  of  the  shells  the  original 
<iilice<jus  skeleton  is  for  the  mo^t  part  represented,  but  is  some- 
times replaced  by  iron  pyrites.  Often  internal  casts  alone,  in 
cbaloedony,  are  all  that  remain  to  tell  of  the  former  presence  of 
the  radiolaria.  Spicules  of  hexactinellid  sponges  are  visible  in 
pWew,  in  thia  rock.  Tlie  radiolaria  are  so  abundant  as  to  give 
thU  rock,  when  etched,  the  appearance  of  a  Barbadoes  earth.  It 
^as?  proliably  in  its  original  condition  a  radiolarian  ooze. 

At  the  Jenolan  Caves,  as  already  stated,  the  radiolarian  casts 
»rw  bent  preserved  in  the  black  cherts,  where  they  are  very 
numerous.  Numerous  tracers  of  radiolaria  can  also  be  detected  in 
the  Moft  argil lit-es  and  liardened  clay  shales. 

Th*'  racJiolarian  casts  are  in  a  letter  .^tate  of  preservation  in  the 
Uick  cherts  than  in  the  red  jaspers  of  Barraba  and  Bingera. 
lAtticfd  rttructure  is,  huwever,  scarcely  anywhere  to  be  seen. 
iSudi  iilight  traces  of  it  as  do  occur  are  preserved  in  the  form  of 
u|i*(^ue  black  fragments  of  network  entangled  in  a  sub-translucent 
cnrptocryaialline  liase,  as  seen  in  thin  sections  under  the  micro- 

*C«p8, 
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CiLsts  of  the  inner  and  out^r  shelJi?  are  well  prr 
foi'iii  of  A  nucleus  of  translucent  chaleedooj  ©eparn 
of  the  jE^*ey  \mse  from  an  outer  ring  of  cle^r  clialcetl 

Kadial  !^[»jne*  are  inrlistinctlj  vittiblp  tri  nianyt^f  i 
ancl  ran  \>e  seen  lieat  under  crossed  Niools.  51  f wit  o: 
spherical,  and  vary  in  diameter  from  *05  mmn  to  *2  i 

Jiitt^rnnl  easts  t>f  the  medullary  shell  are  int>re  \ 
easts  of  the  outer  aheiL 

Sponge  3picult!a  were  oot  observed. 

4.  Summary. 

Th<>  rmliolarian  rocks,  a«  yefc  discovered  in  New 
ranjjje  tor  at  least  285  miles.,  frara  the  Jenolan  CAve4 
to  Bin^'era  on  tlie  north.  Their  total  thickness  ha.*? 
ast-ertaiiieti,  V>ut  at  Tam worth  it  appeai-s  to  anioa: 
2,000  feet^  and  at  Jenolan  to  not  less  than  1,0< 
rad iolarian  rocks  consi>>t  of  red  jaspers,  black  cherts 
liinestimes,  and  thin  bedded  argillit*:^s.  The  radio 
discovered  are  in  the  l>e^t  st^ite  of  preservation  whi 
the  isilieeous  linient^^ne.  Far  the  most  part^  how< 
r^^p relented  merely  by  clialcedonic  casts,  the  casts  of 
t^hc'll  l>eing  more  fret[uently  preserved  than  th<:*^e 
nhell  In  the  thin  j^ihceous  lime^stones  of  Tarn  worth  t 
whellh  f  rei|uently  )iave  the  original  suhetance  of  the  s 
wvW  preserved  in  the  form  of  Hul>translucent  to  trar 
}Sarely  the  original  siliceous  skeleton  is  t'onnd  t<i  h 
Iron  pyrites.  In  the  Jenolan  Cave  Cherts  the  radiola 
fihow  i>bseiirft  traceij  of  latticing  in  the  form  of  fragnu 
i)lack  nets. 

At  Tani worth  anrl  Jenolan  the  iiu^iolarian  rocks 
condline  hmestonc  interstratified  with  them,  pnjbal 
feet  thick  at  the  former^  and  over  400  feet  tliick 
locality. 

At  lUi}'  Jenolan  Caves  a  volcanic  agglomerate  eoni 
of  corfli  IN  HWfjciuteii  with  the  nwJitjhirian  shabs. 
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The  associated  fossils  prove  the  radiolarian  rocks,  at  Tamworth 
at  all  events,  to  be  homotaxial  with  the  Burdekin  Formation  of 
yueeasland.  Mr.  II.  L.  Jack,  the  Government  Geologist  of 
(Queensland,  and  Mr.  11.  Etheridge,  Junr.,  consider  the  age  of  the 
Burdekin  Ijeds  to  be  Middle  Devonian. 

5.  Deductions. 

(I)  In  New  South  Wales  there  is  a  great  development  of  rocks, 
chiefly  argillites,  cherts  and  jaspers,  formerly  considered  to  be 
unfossiliferous,  but  now  proved  to  be  formed  largely  of  the  shells 
of  marine  organisms,  the  radiolaria. 

\)i.)  The  geological  horizon  of  these  rocks  is  probably  Middle 
«>r  L)wer  Devonian,  perhaps  Siluro-Devonian. 

(iii.)  The  cherty  character  of  some  of  the  rocks  containing  the 
rafliolarian  casts  is  due  rather  to  the  introduction  of  silica 
secondarily  from  eruptive  dykes  and  sills  than  to  the  silica  con- 
tained in  the  rafliolarian  shells. 

(iv.)  The  preservation  of  the  radiolarian  casts  in  the  black 
cherts  is  chiefly  due  to  the  silicification  and  induration  super- 
induce*! by  contact  metamorphism. 

(v.)  This  contact  metamorphism  took  place  some  time  between 
the  close  of  the  Carboniferous  Period  and  the  commencement  of 
the  Permo-Carl>oniferou8  Period,  and  was  the  result  of  the 
intrusion  of  sills  and  dykes  of  granite. 

(vi.)  {(t)  The  presence  of  thick  l>eds  of  coralline  limestone  inter- 
stratified  with  the  radiolarian  rocks,  and  (b)  the  vast  thickness  of 
the  radiolarian  l>eds  (several  thousand  feet  being  formed  within  a 
-single  ep)ch  of  one  period  of  geological  time)  render  it  improbable 
iliat  the  rocks  were  formed  in  very  deep  seas.  This  agrees  with 
Pn>fe«!4<)r  St)llas*  recent  observations  on  the  ^Soapstone'  of  Fiji,  con- 
Jiidered  by  Brady  to  l>e  of  deep  sea  origin,  but  now  proved  to  have 
been  deposited  in  shallow  wati^r.  At  the  same  time  the  absence 
of  amglomerates  (with  the  exception  of  the  volcanic  agglomerate 
ftt  Jenolan)  from  the  radiolarian  l)eds  and  the  abundance  of  inter- 
'itratified  linu*stone  indicates  deposition  in  tranquil  water  at  some 
distance  from  the  shore. 
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(viL)  The  i-ocl  jaspers  of  Barraba  and  Bingera  n 
i^f  deep  sea  origin,  and  represent  consolidiated  ^*  i 
ihU  is  not  as  yet  proved. 

l\ly  thanks  iire  sjiecially  due  to  I)r.  G.  J.  HS^ 
valaftble  L^oUeeti^m  af  radioUrian  rocks  which  he  hi 
uumparisoii.  I  am  also  mucii  indebted  to  Mr.  J.  J 
to  Mr.  HoMHfd  Fox  J  si^  well  as  to  Mr.  Vi:is,s  Wibu 
Caves,  and  to  Mr.  Donald  A.  Porter,  of  TamwoiHl 

1  would  ako  bffg  to  acknowledge  the  kind  a.ssi:si 
tliniiighout  the  year  in  tlie  preparation  of  thin  slid 
lai  ian  rucks  by  the  following  students  :^.^ltee  Cot; 
LanjLiley,  Clarion  C.  Horton  and  Bertha  V.  8ym( 
also  to  thiuik  Mr.  K.  F.  Pittman,  Assoc\  R.S.M., 
HptHHinejij^^  ilf.  W.  F.  Smeeth  for  his  mierophot 
ratliolariaiL  rtick,  Professor  Harwell  and  Mr.  J,  P.  '. 
of  I  heir  apparatus  and  laboratory,  and  Mr.  W.  S. 
PalaHJiitologiist  to  the  Geological  Survey  of  N*.N.  W 
sujiplyin^j!  uie  with  i-eferences  to  the  bibliography  of 


EXPLANATION  OF  PLATES, 

PlATH  XXXVII. 

Htirface  nf  c^lciireoua  i-adtolarliiu  i-cK:k,  f^tehf^il  with  dilii 
how  hi  rgply  the  rock  is  tnndc  up  of  radioluriau  a  hells, 
exhiliit  Littictil  stnjcturG  aiul  radial  apluejs       a   50. 

Platk  xaLXvili, 

rig.  K^  s.   2U0-      RiiElioIiiriaEi  shell  of  sub  - 1  ran  alu  cent  aiU 

whiit  reaeniibliiig  Ihfhwmn  (?),     Tarawoith. 

Hg.  2, —  •■•   ^200,     lli\d\o\tini\n  sliell  of  sub  triinslueeiit  iili 

i/a^iomma. 
Fi^,  :i->    '200.  „  ,,  ,, 

d^terminLHl. 
Fig.  C  — TUrlif>kr[au  sht'll  of  aub-triiuslo«ent  sIlicA.   Qeiiui 
Fjg>  5,^         ,,  „  „  „        Poiisjt 

Fi^^.  fi.—  „  ^,  ,j,  ,,         Geiiue 

Pig- 7.—  „  „  ^j  ,,  Pfoha 

Fig-  8. —  ,,  ,j  ^^  J,         Gtrnua 

Fig.  9.—  ,,  ,,  ,,  ,,         StautH 

Fig,  10. — Hadiolanftri   bIjoII   of  sub^ translucent  fiilicA,    si 
medullary  eiUell  outlasts  the  outer  alielL     Tai 
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XoTE  ov  THE  Occur hkj^ce;  of  CASTa  av  IIadiolaria  in  Pre- 

Cvs! BRIAN  {])  RocKa,  South  Australia.     By  Professor 

David,    B.A.,    F.G.H.,    and    Waltkh    Howchin,    F.G.S. 

(p.  571). 

^iiice  this  paper  wan  written  the  authors,  when  examining  a 

^up|MMe<i   Pre-Canibrian    Ar(?a  at  Norman ville,  about   35    miles 

itmtherly  frum  Atlelaide,  diacovererl  a  i^reat   number  of  Archceo- 

ctfoihinft  in  a  thiek  bed  of   limestone  previously  supposed  to  be 

unf^MsilifeiTOUS.     This  limestone  dips  at  from  60°  to  over  80^  and 

Appears  to  be  conformable  to  strata  which  must  resemble  those 

ui  which  the  radiolarian  casta  have   been  observed  at  Crystal 

Hrouk  nnd  Bri'^hton  in  South  Australia,     This  discover}'^  renders 

II  bij^hly  probable  tlrat  most  of  the  rocks  in  the  Mt.  Lofty  Range, 

in  «orae  of    which  tlie   radiolarian   casts  have  l)een  found,  will 

[irov^*  to  be  D>wer  Cambrian  or  i-eforable  to  [mssage  beds  at  the 

Uhp  uf  i\w  Cambrian  ratht^r  than  Pi^Cambrian. 


(To  fat^  p.  oTf/.) 


fti^virjos  on  the  ntibject  of  micro-ni%'ani.Hms  in  the  Pre-Cambrian 
^'^^  frf  Aii^tnilia,  we  decided  to  et>lki>omte,  and  accordingly 
Miv«  writt^ii  thi^  [uelirninary  note. 


B^O  BiDIOLARU    IS    PAL^ZO.C   BOCKS. 

(,,,)  The  red  jasper,  .f  Ba.rah.  -;;^  «^f- ^^^ 
thin  is  not  ft«  yet  proved, 
valuile  conec..i.n  of  vad iuU.r.an  rocks  wln.h  h«  h.s  « 
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NOTE  ON  THE  OCCURRENCE  OF  CASTS  OF  RAD  10- 
LARIA  IN  PRE-CAMBRIAN  (?)  ROCKS,  SOUTH 
AUSTRALIA. 

By  Professor  T.  W.  Edgeworth  David,  B.A.,  F.G.S., 
AND  Walter  Howchin,  F.G.S. 

(Plates  xxxix-.XL.) 

CONTENTS. 
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3.  Description  of  the  Radiolarin. 

4.  Geological  Horizon  of  the  Hadiolarian  Rock. 

5.  Summary  and  Deductions. 

1.  Introduction. 

Through  the  kindness  of  Professor  R.  Tate,  of  Adelaide  Uni- 
versity, one  of  us  was  enabled  last  December  year  to  make  a  cursory 
examination  of  some  of  the  Pre-Cambrian  rocks  in  the  neighlx)ur- 
hood  of  Hallett's  Cove,  about  fifteen  miles  S.S. W.  from  Adelaide. 

Thin  sections  of  some  of  these  rocks,  subsequently  prepared  at 
Sydney  University,  showed  not  only  well  marked  oolitic  structure, 
in  the  case  of  some  of  the  calcareous  rocks,  but  also  obscure 
traces  of  what  are  probably  radiolaria.  The  latter  were  visible 
chiefly  in  a  dark  greenish-grey  siliceous  limestone,  as  well  as  in  a 
verj'  fine  grained  laminated  dark  grey  clay-shale. 

A  correspondence  followed  between  us  on  the  subject  and,  as  it 
became  apparent  that  Ijoth  of  us  had  been  working  for  some  time 
previous  on  the  subject  of  micro-organisms  in  the  Pre-Cambrian 
rocks  of  Australia,  we  decided  to  collal)orate,  and  accordingly 
have  written  this  preliminary  note. 


^12  CASTS  OF  RADtOLARIA  tN  F&l-C^BEUJT  fiO€l 

2,    BlBttOaEAPET, 

Fi't*vioUH  ki  mirilLaeoVfjry  of  nuJioUriu  in  Pi^CftmJi. 
ill  8i>uth  Auii*^mlia,  we  fttv  tuA  awarv  tliHt  any  uudui 
laria  lia\e  \nten  oljinm^vM  el sy where  in  iwckn  liavii 
i^'tH>l^jgu*d  iuuitjuity,  unle.^s  an  exception  Ls  m^wJt!  ii 
tfii  >se  nrconlful  (vnd  tigufecl  by  3tL  L.  Ciiyeux,*  from  t 
i*rian  ;jrnphiti<^  phtliaiiites  uf  IJrittAtjy. 

>L  L.  Cuv*-*uft  PL^ftTs  tlif  rmliolaria  tti  uo  kg8  il 
geiivra,  ui  which  both  Simm^flaria  and  Na^wttht 
rrpri*?^orili*(L  rfo  f^tateji  tlmt  the  pretiominant  g^riu;?  i>> 
Tile  15  fi^'urf"?*  given  in  his  plate^  rlriiwn  by  an  ar( 
never  fii^iireij  mtKulari%  but  wlio  iiimply  drew  what 
eertjiinly  extivnirly  ?^ug<;e3trve  uf  the  rafliolarian  ty] 
he  mfurn  Uienij  Pi.  si.,  lig.  1»,  in  partieuhirj  b^ivin 
orgrinif  app4*iimTiue. 

Dr.  ti.  tb  fiindnf  has  reviewed  this  paper  by  M.  C 

lleeonitjiflit'?  specially  on  the  exceed  iiigh-  smAil  hiz^ 
hiria,  "001  to  022  iujjj,  in  diameter, 

Jlr  t>ay.s  (op.  nil.  p.  IIH  ■,  ^*The  diiferejice  is  very  ®t 
ihe  MuerciHr-Hpi'i  aiirl  it  may  l)e  expiH3s*ic<l  by  the  fw 
averai^e  diameter  of  the  14  fii^ured  forms^of  wldeh  th^ 
are  given  is  0115  mm.,  wbiint  the  a  vera  i^'  diameter  < 
l\da^Ji5(He  HruHolitria  figureil  by  l>r.  liiiiit  (taking  tb 
Hi'^t  fh^iHerihed)  in  ''2  mm.;  tlmi^  it  wnuld  requin?  i\ 
i]\nnmt<.'Vi*  vi  17  uf  tlie  Pn^-Cainl*riivii  Inwhen  to  n*ti^h 
diauK^er  olf  one  of  thw  Paheoxoit^  lladioktria," 

})r.  liUst,  on  tlie  otliec  Ijand,  is  inelined  to  refe 
Hgured  to  th*taehe(J  eliambers  of  foramiuifert^  rela 
l^onn^  allied   to  f/lnhitjfiHua.       It  va  elear  from  t\\%*^ 

*  Ltft  prruvus  de  iVxiattnce  iForgani^imjn  duns  le  terrain 
I'^uiJiiiire  note  sur  h^e  Ikivdi^l  aires  pre-triimbriensT  iii  Liulb  S^c* 
SciriH,  I.  xKii,,  pp.  ID7  22y.  pi.  xi-  {1^94^     i^eu  also  CR  Ac  S 
KhIl.  p  p.  \%xix. 

i  fivf^l.  Mag*  Xevs^  .St!riii9.^Di?c,  iv.  Vol.  L  Kn*  !l.  So  pi 
pp.  417  41tr 
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thai  some  of  tlie  leatHnijj  authorities  on  the  radiolaria  are  not 
convinced  as  to  the  h^iructure  of  the  forms  figured  by  M.  L 
Cajeux  bein^  oorrectiy  referred  to  the  above  group,  and  his 
further  ilesirriiitions  of  the  Brittany  rocks  are  anxiously  awaited. 
Beference  may  J)e  ma^h-  here  to  what  have  been  described  as  other 
micro-orijaniMm^  iwA.soLnated  with  the  Pre-Cambrian  radiolaria,  or 
ocsmrrinji  alone, 

M*  li  Cflyeux  lirts  de?icribed  and  figured  what  he  believes  to  be 
forwrnnif^m  from  Pre-Cambrian  rocks  at  Saint  L6,  at  Lamballe 
(Cflt«Wu-Nonl),* 

Hi*  li:iM  alsij  recurdeii  the  occurrence  of  remains  of  sponge 
spicules  in  the  Pre-Cambrian  rocks  of  Brittany,  t 

Tlifrs^  Wfn-  found  by  M.  Ch.  Barrois,  who  also  discovered  the 
mdiolaria  in  the  Pre-Cambrian  rocks  of  Brittany,  from  Ville-au- 
Roi,  near  tiLnil>alle.  These  remains  are  in  the  form  of  monaxial 
spjcule>*^  some  Ijeing  pt'obably  referable  to  the  Monactiiiellidu'. 
Olheni  M.  L.  Cayeux  refers  respectively  to  the  Teiractinellidce, 
LithUliti<^,  and  liexactinellidiv.  The  spicules  are  from  '05  mm.  to 
*35  mm.  in  lengtlt,  mostly  -1  mm.  to  '15  mm.  The  spicules  are 
T^lac4^fl  by  pyrites :  tlie  particles  of  pyrites  are  held  together  in 
a^  ^jlic<»uus  j^eUiiig.     The  canal  is  not  preserved. 

Thi^  weurrence  of  spicules  of  fossil  sponges  in  Archaean  rocks 
has  Wn  ret^orded  by  JMr.  G.  F.  Matthew.  J 

TJjeHcan!  referred  t*)  Cyathospongia  (?)  Eozoicciy  and  to  Halichon- 
4riUs  ffrnfihifi/i^frfM.  They  are  stated  to  occur  in  Upper  Lauren- 
tiati  rocks- 

The  authenticity  of  these  remains  has  been  called  in  question 
by  Mr.  Hermitn  Rauff^ 


*a  R.  Af.  Sii.  Janvier-Juln  1894,  pp.  1433-1435. 

+  SoL#i<*  Gt«ol»»gi(jue  tlu  Nord.  Annales  xxiii.  1895,  pp.  52-64.  pis.  i.-ii. 
L  C*y^ti3c  — Do  rejtiattiite  de  uombreux  cU^bris  de  Spongiairea  dans  lea 
phthitiitc*  du  P(C' CMiibrit'n  de  Bretagne.  C.B.  Ac.  8c.  T   cxx.pp.  279-282. 

I  *!«  tho  Occurrence  i>t  Sponges  in  Laurentiiiu  rocks  at  St.  John,  N.B. 
Boll  Nkt,  H\$L  Soc,  Ntw  Brunswick,  No   9,  pp.  42-45. 

i  Hr  Hftoif.  i'tMr  nftij>  f'firhe  S/)OHfjien  nun  dem  Arrhnionn^  Neues  Jahr. 
hir  Miti,  (ieul.  timl  Pnl.  H.  Bd.  1893,  pp.  57-67,  and  Palaosponfjiolo'jie, 
PilaH^ntiigr*iihba,  1SD3,  Bd.  40,  p.  233. 
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If  EozQon  Vanadense  and  allied  forms  be  left  out  \ 
tion,the  above  comprise,  as  far  as  we  are  aware,  referei 
more  iinp:>ttant  papers  relating  to  the  microzcMi  of  i 
hrian  Hocks. 

3.  Descbiptiox"  op  tub  Eadiolaria. 

obviously  the  two  most  importurjt  pointa  to  lie  pi 
not«  are  (a)  that  the  supposefl  orgrwiiisorts  are  referable 
ao'l  (h)  that  the  r^x-ka  which  contain  them  are  of  P 

If  tUrect  proof  of  the  first  is  wanting,  the  fjuesstii 
fij^i^  of  the  rook^i  doefi  not  so  much  matter.  We  shn 
ptdeecd  Rrst  Uj  quot-e  evidence  wliichj  in  our  opiiiior 
Lii  fii\ our  of  the  Structure*  about  to  be  deacriU^I  lii 
to  tbe  nuliiilarin,  iincl  aftpi-wanln  we  will  dt*itl  with 
of  the  goolo^iLvii  liurijion  of  then.K--k9  which  contain  t 

1'r'aLf^s  of  the  organ  iff  nis  referred  by  nn  provisio 
rudiolaria  occur  at  two  localities,  (a)  Brighton,  ab 
S,SAV.  fmm  Adelaide-  and  (i)  Cryntal  Brvmk,  aijoi 
N.  of  the  same  city.  At  (a)  Bngbton  the  forms 
ref</ri4*f[  tf>  tli(*  lafliolarla  occur  se4Lttere<l  in  gre 
throughout  Ur  greonjsh  niljceous  limestone.  This 
places  exhiljits  svell  marked  oolitic  structure. 

Thin  sectionti  of  these  rocks  prcsimrecJ  by*the  «ti 
(tciilogical  r^iI)<>]'atory,  at  tlie  Universitj  of  8ydne 
ihi^-se  sai>postKl  casits  of  radiolaria  are  partly  clml 
opaque,  partly  rej>laced  by  lime  and  translucent 
ty|n^s  are  in  vest ef I  in  places  with  a  black  network, 
posfii.l  of  inm  [lyritesj  the  intimate  structure  of  wbic 
dctennini.'.  Ctu^th  of  what  we  consider  to  he  the  me< 
arc  mtts^t  freijuent,  ajid  are  best  preser\erl.  A  careful 
bowGVer,  of  the  material  surrounding  these  sphericai 
boilien  ft^ipently  reveals  the  prest^ncc  of  an  outer  iv 
sojueLimesi  fallowing  a  tlenticuhitetl  margin  in  cross  se 
PI.  KXXIX,  iag^.  5-H.)     That  these  inxlies  are  radtolari 
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not  spHerulit/eB  nor  oolitic  granules,  is  rendered  probable  by  the 
toUowiDg  facts  :^ 

(1).  In  tlie  Pre-Cambrian  twlitic  limestone  of  Hallett's  Cove 
tlie  nuclei  of  the  grain ;$  are  shaped  irregularly,  whereas  the  small 
translucent  Ixniien  iuaide  the  nebulous  rings  in  the  Brighton  lime- 
stone are  perfectly  rountl  or  oval,  and  in  some  cases  spinous. 

(2),  Distinct  black  nfitted  malerial  envelopes  the  spherical  or 
oval  bcxli&s. 

(3).  The  translucent  material  eaclosed  inside  the  rings  does  not 
^how  a  dark  cross^  seen  in  jiularised  light,  though,  even  if  it  did, 
this  would  not  of  courwe  Ije  an  insuperable  objection  to  its 
rodialarinn  origin.  It  proves,  however,  conclusively  that  they 
are  nat  ^pheruliten, 

(i).  They  are  pi-obably  not  oolitic  grains,  not  only  on  account 
of  iniwny  of  them  pu^iHef^sing  an  external  black  network,  but  also 
lit*cftu>ie  they  are  of  exactly  the  same  shape,  size,  and  structure 
ft^  similar  baJies  in  tlie  Pre-Cainbrian  cherts  of  Crystal  Brook, 
ftnd  oolitic  structure,  an  far  as  we  know,  has  not  been  observed  in 

(5),  Many  of  the  casts  very  closely  resemble  those  of  Mulliou 
UlantU  Cj>rnwall,  and  thme  of  the  Jenolan  Caves  and  of  Bingera 
in  Svw  8oulh  Wales. 

A  ctrti?»iflerable  variety  c>f  forms  appear  to  be  present,  most  of 
wbich  f***em  to  U^long  to  the  Le<^'ion  Spumellaria. 

F*ig*s  fi-G  of  Pi.  xxxTX.  exhibit  forms  resembling  CarposphcerOj  or 
p<r*i>ihly  Cetto^phtnra  with  the  internal  cavity  partly  filled  with 
chalotMl^my, 

Fijif.  7  i>f  PL  xxxjx,  is  Hu^^n^ostive  of  the  genus  C^nellipsis. 
li  in  p*tH.Hibie,  howi3ver,  that  the  netted  forms  like  those  in  the 
fitfUr»*s  lant  rtyferred  to,  are  of  inorganic  origin,  the  pyrites  filling 
in  ihe  ioterspa^reii  between  urnall  crystalline  aggregates  partly  of 
«ilit^  jwirtly  of  caJcite. 

The  !5pherieal  chaleedonic  Iwdies,  surrounded  by  the  outer 
cbalcedijnic  rinj^s,  apjtear  to  us,  however,  to  be  very  probably  casts 
»'f  the  medulkiry  and  cortrcal  shells  of  radiolaria.  The  diameters 
td  theue  budiew  var>'  fmm    I  mm.  up  to  22  mm. 
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(6)  Vft/sUd  Hraah — In  lUo  blricik  clmrt  <if  Cry^Ui 
I'.'uiit'lari?!-!!  cast**  are  chieUy  in  the  forni  nf  sni^UI 
uval  nut  Itfi  i>f  clialeedoiiy,  with  a  naorw  ar  Ws  liislii 
tmiiJilucfHt  outt*r  rinj?  tif  duiketifioy.  Much  black  oj 
in  prpflent  in  this  ruck|  ttii  well  as  amall  spherical  dev 
irun  pyrites,  very  aTiL:|j;estive  of  i>eint|  inni?r  e^Lsts  of 
TIr>  CryHlal  Broiik  forms,  as  to  the  radiolariau 
which  we  thmk  there  can  In^  very  little  i^estiou,  » 
Figh.  13  of  PL  XXXIX.  Their  diameter  varies  froti 
^2  iTihL     Figs,  1-3  (ire  very  sng^e-stive  of  forms  all  if 

k    GKOLOrNCAL   HOHIZON   OF   TUB  BaDIOLAIUAK 

Ah  idn^ady  stated,  the  two  chief  localities  iii  Soui 
whi*re  the*  suppo?5ed  racUolarian  ca.st.s  have  l)een  met  ' 
Iiriiihton  and  {h}  CrvHtal  Brook-  These  localitie.s  rm 
(leHcrilitions. 

(f*)  Bi'iglitoji.—The  Yock^  fmiti  Brighton  which  I 
Ihtf  crkst.s  above  refer  re  tl  to  were  taken  from  tJie  qu 
Suuth  Australian  Port  land  Cement  Company,  situated 
ali^mt  10  miles  8,S,W.  from  Afl*>laide,  on  a  »piir 
Lijf ty  !  \  anges ,  w h ich  a t  tl \h  \ K>i r 1 1  d esc ri lie  a  c n r ve  Uy 
niarkinjL^  the  f^outhern  houuthiry  tjf  the  Adelaide  plai 

The  lime^itiines  H<>rkrd  hy  this  company  form  nu 
iiwm  ftt'neath  the  Pliocene  clay^  of  the  plain,  and  e 
fi»r  miles  over  the  low  hills  to  the  .^nth  in  a  Hue  ah 
U}  (liti  <*<PJist-  The  workings!  extend  at  intervals  for 
hIhuU  1*00  yanlft  across  the  outcrop,  and  alxiait  a  liuaj 
a  1  o I i^f  U K'  1  i 0 r  iif  s t ri k e.  Tlie  Bucceeaian  of  l>eds  < 
tnuJL^ii  anrl  is  as  follows,  in  descending  order  : — 

1.  ihtlf-i^ohnred  Lun^sfone,—T\ie  upptn^mowt  f)ed  e* 
wrjrkin^s.  It  is  s^ery  persistent  and  mainUiins  it*i  eh 
fT*r  n  lon^  distaru**\  Distinguished  by  its  colour,  eon 
siderahle  projua*tion  uf  magnesium  carbonate,  is  \-er3 
liartl     Thi«  IkhI  U  luA  *piarried  forcomont,  anri  markt 
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a})ove  which  no  limestones,  serviceable  for  cement  or  lime,  are 
met  with. 

2.  Pink-coloured  Limestone. — This  bed  is  sharply  defined  from 
the  preceding  by  a  bedding  plane.  It  is  about  15  feet  in  thick- 
ness, of  a  pale  pinkish  colour,  and  carries  about  86  per  cent,  of 
carbonate  of  lime — the  purest  limestone  in  the  group.  The 
weathered  faces  of  the  vertical  joints  exhibit  lines  of  false  bedding. 

3.  BtH€  siliceous  Limestone.  —This  immediately  underlies  the 
pink-coloured  limestone,  and  in  the  upper  portions  of  the  bed  is 
frequently  mottled  by  various  sized  pinkish  patches.  It  contains 
forty  per  cent,  or  more  of  silica.  The  pink-coloured  patches  con- 
tain a  lower  proportion  of  silica  and  correspondingly  higher  pro- 
portion of  carbonate  of  lime,  than  the  distinctly  blue  limestone. 

4.  Very  siliceous  dark-coloured  Limestone  of  variable  composi- 
tion, but  carrying  more  silica  than  No.  3.  This  bed,  as  well  as 
the  one  immediately  above  it,  is  strongly  laminated.  Whenever 
this  featui-e  is  present  it  is  said  to  be  an  indication  of  a  high 
proportion  of  silica  in  the  stone.  This  limestone  is  the  lowest 
horizon  worked  for  cement,  but  the  stone  used  by  the  company  is 
chiefly  won  from  beds  Nos.  2  and  3.  Immediately  above  this  bed 
is  a  calcareo-siliceous  shale  of  very  close  texture. 

Tlie  beds  have  a  strike  about  N.  12"*  E.  The  dip  varies  from 
about  aO'*  to  80'  in  a  direction  about  W.  12°  N.  These  Brighton 
rocks  may  be  considered  the  foothills  of  the  Mt.  Lofty  Range, 
towards  and  under  which  they  appear  to  dip.  Whatever,  there- 
fore, be  the  age  of  the  Mt.  Lofty  Range,  the  Brighton  rocks  will 
prove  to  be  of  at  least  as  high  a  geological  antiquity. 

The  Mt.  Lofty  and  associated  ranges  form  the  backbone  of 
the  southern  portions  of  South  Australia,  from  Lake  Eyre  to 
Kangaroo  Island.  In  the  neighbourhood  of  Adelaide,  the  western 
flanks  of  the  ranges  show  alternations  of  clay-shales  (often 
micaceous  or  chloritic),  quartzites,  and  siliceous  limestones,  with 
an  average  dip  of  about  45°,  and  are  considerably  folded.  At 
Hallett's  Cove,  about  five  miles  south  from  Brighton,  several 
Kharp  anticlinal  folds  occur  near  the  coast  and  in  the  gorge  of 
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Field  River,     A  few  miks  further  south  the  rocks 
isea  elitta  are  contt^rted  and  overthruat  from  E.  to 
striking  inftimf^t.     If  the  coastline   be  folkiwed  to 
4H  mile«  south  from  Arlelaide»  the  ciysta-llme  aud 
niorphic  Itedn  of  the  eastern  flanks  of  the  ranges  t\\ 
The   marked   lithological   distinctioD   l>etween    the 
eiwtorn  sides  of  the  Mt.  Lofty  Ranges  is*  itn  in  teres 
Tiie  greater  part  of  the  ranges,  including  the  wester 
hig}io?4t  purUon;^  of  the  water^herl,  show  a  series  of 
mcks   metamorphosed  t^  only   a   slight   degree,  wit 
ea!it4?rly  dip  at  ii  tjteep  angle  of  from  40"  to  80". 
flankH  are  compoisHl  of    highly  crystalline    metamn 
ft*UU<^Hj  boriibh^nilie   and   miuaeeouFi,  schists,  gneiasi  a 
vvliicli  gLVf  dUtiiietive  features  to  this  side  t>f  the  rar 
200  miles  in  lenujth.    Intrusive  ^jranites  are  extensive 
with  this  Koiie  of  extreme  meUimorphi?*m. 

Frofessior  H.  Tate  *  rei^^ard,^  the  Mt.  Li>fty  Range:*? 
their  luitire  width  as  forming  one  great  conformable 
air4_f negate  thickness  of  which  he  estimates  cannot  lie 
inrk'f^.  Further,  n^  the  dip  of  the^ge  I>eds  is  in  the  ni 
easterly  one,  it  follows  upon  the  alwve  aHMumption  thf 
er^\*:stalline  vockfi  of  the  easteni  side  of  the  watershed 
su]^erimjM)sed  on  the  less  metamorphosed  shalefi,  lim 
quar twites  of  the  western  portions.  If  tbii^  reading  ( 
graphical  features  "be  the  correct  one,  the  Erightoi 
must  rank  anion ^8 1  the  oldest  rocks  exposed  in  tt 
HerieSj  as  Hhown  on  Fig.  1,  Plate  xu 

The  geological  age  of  these  old  rocks  is  a  subjc 
interest.  Selwyn.  and  other  early  obsei^^ers,  regard 
iSihn-ian,  altliou^h  the  entire  absence  of  fossils  fror 
left  the  question  an  open  one.  The  discovery  b; 
Tepper  and  Professor  H,  Tate  in  ]879t  oi  a  fossilifei 
near  Ardiossan,  Yurke's  Peninsula  (subsecjuently  clei 


*PreMileiitiH]  AfhlmsB  Aiist^  Aeaoc,  Ail  Sc»  \oh  T.  0^^), 
i  TiAiiif.  Pbilofiop.  (Roy ft!)  Society  !S»  Aust-  Vol.  JL  187 
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Mr.  K,  Etheridge,  Jiinr.^  to  be  of  Cambrian  age),*  resting  un- 
ctmfoiniabiy  on  an  older  Rcries  of  mica  slates  and  talcose  schists, 
MippUed  new  data  l>earing  on  the  possible  age  of  the  Mt.  Lofty 
fommtiou.  The  Ijasiil  or  Pre- Cambrian  beds  at  Ardrossan,  exhibit 
a  clo«e  lithological  r^Hemljlance  to  many  portions  of  the  Mt. 
Jjolty  ?*eri€*.^»  and  may  provisionally  be  considered  to  be  homotaxial 
vith  the  latter.  Unfortunately,  in  no  other  place  in  South  Aus- 
traliiv,  that  we  know  of,  are  the  Cambrian  and  Pre  Cambrian 
rudcs  seen  in  juxtaposition,  but  they  have  been  observed  in  the 
Flinders  Tlange»  in  close  proximity  to  the  Pre-Cambrian  rocks, 
wid  it  ha^  been  noticed  that  the  two  groups  exhibit  strongly 
marked  litholo^ical  differences  as  well  as  probable  unconformity 
(PL  XL,  fiy.  2), 

Pml  H  Tat«  has  for  many  years  advocated  the  Pre-Carabrian 
(or  Archaean)  age  of  the  iMt.  Lofty  formation.!  The  chief  con- 
sideration k  for  this  view  an?  based  on — 

(a)  TJie  evidence  afforded  by  the  unconformity  between  the 
Lower  Cambrian  and  the  Pre-Cambrian  rocks  near  Ardrossan, 
mid  the  v^^iieral  resemblance  of  the  inferior  rocks  of  that  section  to 
the  Mt.  Lofty  bads  (PL  XL,  fig.  1),  (and  so  to  the  Brighton  rocks). 

(6)  In  the  Flinders  Range  two  formations  have  been  noted 
(although  not  seen  in  contact)  in  which  the  less  altered  beds  with 
lower  angle  of  dip  luive  been  determined  by  their  included  fossils 
{Ardift'fe^tUhinfi^t  OkneUn.-*^  ^allerella,  <kc.)  to  be  Cambrian;  and 
it  hs&  Ijeen  irjf erred  that  the  more  highly  metamorphic  rocks  with 
higher  angle  of  dip  are  unconformable  and  consequently  Pre- 
CHmhrian.  The  Mt.  Li*fty  beds  are  continuous  with  those  of  the 
Flinders  Tlange. 

(c)  The  absence  of  foftails  (macroscopic)  throughout  the  whole 
of  the  Mt.  I^ifty  series,  even  in  places  where  limestones  and 
shales  occur  ho  little  metamorphosed  that  we  have  no  reason  to 
think  that  organic  remains,  if  originally  present,  have  been 
obtiteraUd  by  molecular  rearrangement. 

•Roy*  800,  a  Attit.  iSftO.  p.  rO,  and  R.  Tate  ibidem  1892,  pp.  183-189. 
tEiy.  Swc,  S.  Auit  VoL  liU,  lb90,  p.  20:  Aust  A880c.}Ad.  Sc.  Op.  cit.  ante. 
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5In  H.  Y.  L.  Brown,  Gk>vemin€int  Qeologkt  ol  Sou 

hiilds^  huwttT€ir,  a  somewhat  diifei^nt  \it^v,-  (rom  the 
lirovv  II  coDsiiflei*¥i  that  the  low  degree  of  metamorpbi 
tliP-  njckw  of  til*?  welter ti  fliiuks  of  the  Mt.  Lt»ft\'  ra^r 
nil  ttge  nut  earlier  than  the  Cambriati^  and  that  the 
1^1 1.  lx>ft y  heih  readily  form  one  series.     In  hi,s  oftici 
Mujj  of  South  Au8tmlia,  puhhshed  in  1886,  Mr.  Bro 
thrue  older  fctiinationa  in  the  ranges,  as  follows  : — 
(1),  Paleozoic  {IjOwer   8iLUiiiA>-).— Couipris 
alti^rt^rl  Hhalesij  sandstones^  and  limestones  o: 
portions* 
(2),  PAL.fiozoiCi   or    Azoic— The   micAee*i«% 
hornhlendic  schists,  tiuartzites  and  erjstnUi 
—a  middle  aeries  towards  the  eastern  side  i 
( 3 ) -   A  iir II JE A \\ — M  c tamorph i c  granite,  (,m eiss, 
bletidic     and      mica     schists,     crysUilHue 
ijuartiitejit  ilx\,  with  igneous  intrusions,  ri 
^'foup  No.  2  on  the  eastern  riankft. 
tt  will  he  olK^prved  from  this  talile  that  the  succei 
pT^f^t-ed  by  ilr.  Drown  in  an  opposite  way  from  that 
£?xphunt:il  liy  Prolf.  Tate,  for  whilst  the  latter  consid< 
uiiiiainorpliif  ^roup  the  highest  in  the  series,  Mr,  J 
this  group  iit  the  lja**e. 

On  the  whole  it  appeal's  tu  usj  that  Professor  Tn 
talion  is  prolfuhly  the  correct  one,  and  Lf  so  the  Bi 
juut*t  V)e  low  (iown  in  the  Pi-e-Cambrian  group. 

(If).  Cvyaitir]  Brook, — The  rcicks  containing  the  c 
hiria,  at  tlits  locality,  are  thin  laminatefl  lime^ 
traloareous  layers  alternating  with  thin  Wnds  ric 
(^*nartzite  an<l  handed  ar^illites  overlie  the  laminate 
Ijt'nticular  beds  of  black  chert  or  chalcedony  occur  t 
lun7;5ons  in  the  limestone  series.  They  appear  to  Ije  < 
than  the  euclosin;^  rocks,  like  the  tiints  in  the  Chalk 
KuLo]>c.  Tlie  portion  of  the  limestone  series  mea^sui 
loast  1000  feet  in  thiekne^s.     Tlie  «eries3  is  highh 
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yertical  dips  are  not  uncommon.  We  think  it  probable  on  this 
account,  as  well  as  on  account  of  its  hthological  character, 
that  this  series  is  also  Pre-Cambrian,  perhaps  on  about  the  same 
horizon  as  the  siliceous  limestones  exposed  in  the  vineyards 
at  Bumside,  near  Adelaide.  Moreover,  no  macroscopic  fossils 
have  been  observed  by  us  in  these  limestones,  in  spite  of  their 
having  suffered  extremely  little  through  metamorphism,  whereas 
the  local  Lower  Cambrian  limestones  are  abundantly  fossili- 
ferous,  and  only  slightly  inclined,  without  distinct  folding.  At 
the  same  time,  the  fact  must  be  mentioned  that  the  Crystal  Brook 
nwliolarian  locality  lies  directly  in  the  trend  of  the  Cambrian 
rocks  from  Yorke's  Peninsula  N.  by  E.  towards  the  Blinman  Mine 
to  the  N.N.E  of  Port  Augusta,.  On  the  whole,  however,  we 
think  that  the  e\'idence  is  in  favour  of  the  radiolarian  rock  at 
Crystal  Brook  being  Pre-Cambrian. 

5,  Summary  and  Provisional  Deductions,  etc. 

(i.)  At  Brighton  and  Crystal  Brook  in  South  Australia  (their 
respective  positions  are  shown  on  PI.  XL.  fig.  3),  rocks  are 
developed  which  contain  what  appear  to  be  casts  of  radiolaria. 
At  the  latter  locality  there  can  be  little  doubt,  in  our  opinion,  as 
to  the  identity  of  the  casts  with  those  of  radiolaria. 

(ii.)  That  the  age  of  these  rocks  is  Pre-Cambrian  is  rendered 
highly  probable  by  the  following  considerations  : — 

(a).  The  local  Lower  Cambrian  rocks  are  gently  inclined  at 
angles  of  from  8^*  to  15%  and  they  are  not  folded,  whereas  the 
radiolarian  rocks  dip  at  45*  to  80",  are  considerably  folded,  and 
«eem  to  underlie  unconformably  the  Lower  Cambrian  formation. 

(6)  The  Lower  Cambrian  rocks  of  South  Australia  are  pure 
and  massive  pteropod  limestones,  whereas  no  such  beds  of  pure 
thick  limestones  are  to  be  noticed  in  the  radiolarian  group. 

(c)  The  Lower  Cambrian  limestones  of  South  Australia  contain 

a  rich   and   abundant  macroscopic  marine   fauna^    whereas   no 

macroscopic  fossils  have  ever  been  found  amongst  the  Brighton 

an<l  Crystal  Brook  radiolarian  rocks,  although  the  rocks  at  both 
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these  localitieH  are  ^^'^y  well  adapted  for  preservi 
fossils^,  hiul  they  ever  existed  in  them. 

{ill.)  The  evidence  on  the  whole  is  decidedly  ii 
existence  of  radiolarin  in  Pre-Cambrian  rocks  in  S( 

(iv.)  Such  ratJiolaria  appear  to  differ  very  litt 
the  formtt  descriljed  from  Palseozoic,  Mesozoic,  Ter 
TertiEiry  ixK^ks,  m  their  diameters  appear  to  range 
to  '22  mm, 

<v.)  Forms  allied  to  Car posphcer a  and  Cenosphce 
to  Ctiudlif/sU,  ap]>ear  to  have  been  represented  ir 
lime. 

We  desire  to  express  our  thanks  to  Mr.  Stan 
umnager  of  the  iSoiUh  Australian  Portland  Cemei 
Brighton,  who  ha.^  kindly  given  all  the  help  in 
facilitate  our  researches  at  Brighton.  We  have 
Ml-.  W.  Lewisj  of  Brighton,  for  kind  guidance  and 
Mr,  J.  W.  Jones,  the  Conservator  of  Water,  we  are 
for  the  t'xeellent  arrangements  which  he  made  for 
examinations  of  Crystal  Brook  and  Ardrossan. 
tt>  tlmiik  for  iimch  iiaeful  aid  given  us  in  the  field 
Mr.  Hicks,  Mr  C\  a  Buttfieki  and  Mr.  E.  S.  1 
W.  8.  Duu,  the  Librarian  and  Assistant  Palaeor 
Geolngieal  *Survey  *if  N.S.  Wales,  we  also  de^sir 
having  obligingly  supplied  us  with  most  of  the  re 
in  the  bibliography. 
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EXPLANATION  OF   PLATES. 

t*fMN  of  Rmtiolaria  from  Pre  Cambrian  (?)  Rochi^  Brig 
Brook,  South  AusfraHa. 

(All  the  figui 66x200.) 

Plate  xxxix. 

Fig>.  1  nud  3.  -  Internal  cast  of  form  perhaps  allied  to  C 
blrtck  chert*  Crystal  Brook. 
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Fig.  2.~IoterDal  caat  from  Crystal  Brook,  genus  not  determinable. 

Fig.  4.— Internal  cast  in  siliceous  limestone,  perhaps  referable  to  the 
Radiolaria;  Brighton,  near  Adelaide. 

figs.  5  and  6. — Internal  casts  in  siliceous  limestone,  perhaps  related  to 
Carpo»ph<era;  from  Brighton,  near  Adelaide. 

Fig.  7.— Form  doubtfully  referable  to  the  Radiolaria.  from  siliceous  lime- 
stone, Brighton,  South  Australia;  possibly  allied  to  Cendiipsis, 

Fig.  8.— Internal  cast  in  siliceous  limestone,  perhaps  referable  to  the 
Radiolaria;  Brighton,  South  Australia. 

Plate  xl. 

Fig.  1.— Sketch  Section  from  near  Ardrossan,  Yorke's  Peninsula,  to  Murray 
Bridge,  South  Australia. 

Fig.  2. — Section  showing  probable  junction  between  the  Lower  Cambrian 
and  the  Pre-Cambrian  Rocks  near  Ardrossan,  Yorke's  Penin- 
sula, S.A. 

Fig.  3.— Map  showing  positions  of  chief  localities  where  fossil  Radiolaria 
have  been  found  in  S.R.  Australia. 
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Uv%.  Kenyou  contributed  a  Not«  in  support  oi 
ih^iCt/jrt^iffacapiit-fin^uis,  Philtppi,  was  entitled  t* 
specific  rank,  and  should  not  lie  inerge<i  in  G.  c 
Linn, 

T^Tr,  Brazier  exhiV>it4^d,  for  Mrs.  Kenycm,  a  ^rii-i 
of  r:.v^jr(^a  raenibned  in  ber  Kote,  namely,  an  adi 
r,jpra;a  etipid-nuijuis,  PbUippi,  from  Maldon  Inlai 
fint^  %^arit*ty  G.  A\^,7ir.t,  Bra/..,  aw  well  iis  of  a  large  v 
SfjUd  siiecini^u  of  Ct/pum  iiyrU,  Linn.,  and  alar 
npeeimeii  of  the  satnt?  npecbs  i*howing  the  spot«  i 
transverse  bunds,  Also  a  young  specimen  of  €. 
ixxwn  M  r&,  Waterhouse.  Two  specimens  of  a  suppo? 
of  Perttincuhii,  from  an  unknown  loadity,  were  al? 
Mr.  Fioggatb  showed  a  Urge  ^erias  of  spirit  ^p 
TiTniite-i^  tivateil  of  in  his  paper,  together  with  mIi^ 

Profe-s^or  David  exhibitedj  in  illustnition  of  hi 
gi'fipliK,  riH'k  syjeeiniens,  and,  under  the  microecop 
is  ho  wing  RatlioUria. 

Mr.  Ogilby  exhibited  specimens  of  two  small  CI  up 
that  from  an  examination  of  a  nunilx^r  of  specime 
Tinewl  of  tht?  necessity  for  forming  a  tliii^  genuB  of  ■ 
ICerrin^^H.'^  The  three  genera,  will  I >e  described  in 
numlieT  of  tlie  ProceedingK.  Mr.  Ogilby  prop^j^ai 
Ifie  llongh  backed  Herrings  recent  and  fossil,  unt 
name  I/i/pf^rkiphhtff,  and  points  out  that  the  na] 
fCope,  1*^77 J  is  hardly  tenable,  Bleeker  having  u 
for  a  l^outh  American  Nematognath  in  1863.  B 
which  was  arbitrarily  changed  by  Giinther  to  j 
^nl!  m  mirj  and  givus  the  title  U>  the  family  J 
Kfgentriann  Jc  Eigeumann, 

On  Vwiiialf  of  Misd  Geor^dna  King,  Mr.  Fletche 
HBVeral  letU^rs  wnU^-n  during  the  last  fortnight 
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accompanied  by  sketches,  from  Baron  von  Mueller,  on  the  subject 
of  Boronia  floribunda  referred  to  in  a  Note  read  at  the  last 
Meeting.  The  letters  were  expressive  of  the  pleasure  with  wliich 
the  Baron  had  seen  for  the  first  time  specimens  of  the  Boronia 
in  question.  These  were  obtained  by  Miss  King  from  the 
Hawkesbury  during  last  month,  and  forwarded  to  Melbourne. 
The  species  was  described  by  Sprengel  in  1827,  from  specimens 
obtained  by  Sieber  in  1823,  somewhere  in  the  neighbourhood  of 
Sydney  or  on  the  Blue  Mountains.  By  Mr.  Bentham  it  was  con- 
sidered to  be  a  dimorphic  form  of  H.  pinnata,  but  by  Prof.  Ur))an 
uf  Berlin  it  has  been  restored  to  independent  specific  rank.  As 
compared  with  li  pinnata  its  chief  distinguishing  characters  are 
that  four  of  the  eight  stamens  are  shorter  and  have  smaller 
anthers,  the  style  is  short,  and  the  stigma  large  and  globular. 
The  wish  was  also  expressed  by  the  Baron  that  as  the  characters 
of  the  fruit  are  yet  unrecorded,  an  effort  might  be  made  during 
the  present  season  to  obtain  them  for  comparison  with  those  of  B. 
pinnata. 

Mr.  Fletcher  exhibited  a  series  of  water-colour  drawings  of 
AuHtralian  animals,  of  great  intrinsic  merit  as  well  as  of  historical 
interest.  They  were  the  artistic  work  of  Dr.  J.  Stuart,  an  army 
surj^eon,  who  from  time  to  time  for  some  years  (circa  1834-37  or 
even  later)  undertook  the  duties  of  Medical  Officer  at  tlie 
Quarantine  Station,  Port  Jackson.  They  are  referred  to  in  one 
of  his  papers  (Ann.  Mag.  Nat.  Hist.  viii.  1842,  p.  242)  by  the 
late  Mr.  W.  S.  Macleay,  into  whose  possession  they  subsequently 
passed.  Eventually  they  came  to  Sir  William  Macleay,  who 
handed  them  over  to  the  Society. 
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Proceedings  of  the  American  Association  for  the  Advancement 
of  Science.  Vols,  xxxviii  and  xl.-xliii.  (1889  and  1891-94): 
Bulletin  of  the  Essex  Institute.  Vol.  i.  (1869),  Nos.  1-2,  4-6,  and 
1*2;  ii.  3-5  and  7-9;  iii.  3  and  8;  iv.  9;  v.  1-5  and  11-12;  vi.;  vii. 
1-3,  .5,  and  9-12;  viii.-ix.;  x.  7-12;  xi.  1-6  and  10-12;  xii.;  xiii. 
19;  xiv.  1-6;  By-laws,  1876:  Proceedings  of  the  American 
Philosophical  Society.  Vol  xi.  (1870),  No.  85;  Vols,  xii-xiv. 
(l?<7l-75):  Science.  Vol.  iii.  No.  49  (Jan.,  1884);  Vol  iv.  No. 
99  (Dec.,  1884);  Vol.  v.  No.  100  (Jan.,  1885);  Vol.  vii.  from  No. 
157  (Feb.,  1886);  Vols,  \dii-xxii  (complete  except  title  pages  and 
"indexes  to  Vols,  xiii,  xiv.  and  xviii);  and  Vol.  xxiii.  Nos.  570-581 
(Jan. -March,  1894)  :  Annual  Reports  of  Geological  Survey  of  (a) 
Indiana,  ii.-viii.  (in  six  vols.)  [1870-78];  (b)  Wisconsin,  1877;  (c) 
New  Jersey,  1887  :  Biennial  Report  of  the  State  Mineralogist  of 
Nevada  for  1873-74:  Tenth  Annual  Report  of  the  California 
State  Mining  Bureau  for  1890  :  Report  of  the  Geological  Survey 
of  the  Oil  Islands  of  Japan  (1877):  General  Report  on  the 
(reology  of  Yesso  (1877)  ;  Report  of  the  Geological  Survey 
of  Kentucky.  Vol.  v.  2nd  Ser.  Parts  viii.  and  x.  :  Feather- 
stonhaugh's  Report  of  Geol.  Reconnaissance  made  in  1835 
to  the  Coteau  de  Prairie :  Bulletin  of  U.S.  Nat.  Mus.  No.  6 
(1876).     From  the  Connecticut  Academy  of  Arts  and  Sciencen. 

Asiatic  Society  of  Bengal — Journal.  Vol.  Ixiv.  (1895).  Title 
page  and  Index  to  Part  i:  Vol.  Ixv.  (1896).  Part  i.  Nos.  1-2  : 
Part  ii.  No.  2.  Proceedings,  1896.  Nos.  ii.-v.  (Feb.-May). 
From  the  Society. 

Bombay  Natural  History  Society — Journal.  Vol.  x.  No.  3 
(Sept.,  1896).     From  the  Society. 

Johns  Hopkins  University— Hospital  Bulletin.  Vol.  vii.  Nos. 
66-67  (Sept.,  1896).     From  the  University. 

American  Naturalist.  Vol.  xxx.  No.  358  (Oct.,  1896).  From, 
the  Editors. 

Victorian  Naturalist.  Vol.  xiii.  No.  7  (Oct.,  1896).  /row 
fhe  Field  Naturalists*  Club  of  Victoria. 
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American  Museum  of  Natural  History,  New  York — Bulletin. 
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rHE  COMPARATIVE  ANATOMY  OF  THE  ORGAN 
OF  JACODSON  IN  MARSUPIALS. 

By  R.  Broom,  M.D.,  B.Sc. 

(Plates  xli.-xlviii.) 

tht^ugli  the  researchers  of  Gratiolet,  Balogh,  Klein,  and  others 
aailf*  UH  familiar  ^vith  the  structure  and  relations  of  Jacob- 
argaii  in  a  nuiDlicr  of  the  principal  types  of  higher  Mammals, 
very  recent  years  no  examination  appears  to  have  been  made 
?  organ  in  any  of  tlie  Marsupials. 

1891,  Symington  published  a  paper  "On  the  Organ  of 
mM)  In  the  Kangaroo  and  Rock  Wallaby,"  in  which  he 
i  out  tlie  main  features  of  the  organ  and  its  relations,  and 
fijL;ures  of  tninisverse  sections  at  the  opening  of  the  organ 
\ht}  at  it.^  most  fleveloped  part.  He  concludes  that  the 
ipial  organ  agrees  very  closely  with  the  Eutherian  type,  and 
*  markedly  from  that  found  in  the  Prototherian  Omitho- 
1ms.  It  is  unfortunate  that  when  his  paper  was  written  only 
Irerrant  Platypus  type  had  been  carefully  studied,  for  had 
mjmred  the  Marsupial  organ  with  the  simpler  Monotreme 
n^  fuund  in  Ecliidna,  his  conclusion  would  probably  have 
dilTereut. 

1893p  Rdae,  apparently  ignorant  of  Symington's  work, 
ilied  a  very  short  paper  on  the  organ  in  the  Wombat  and 
um.  He  giveji  two  good  figures  of  the  organ  in  the  young 
Ijat,  but  makew  no  remarks  on  the  peculiarities  of  the  organ 
riilations. 

;  unly  other  papers,  as  far  as  I  am  aware,  in  which  the 
ijnal  arrangement  is  touched  on  are,  Symington's  recent 

"On  the    Homology  of   the   Dumb-bell-shaped    Bone   in 
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Ofnithorhynchus,"  and  some  papers  of  my  own  ^ 
rc^feiviiefs  are  made  to  points  in  the  Marsupial 
purposes  ot  cojn  pari  son. 

In  tlie  pre^^ent  paper  I  shall  cimfiue  myself  ii 
rHndtieration  of  th*?  general  morphology  of  theorgai 
with  their  eartila^anoun  and  kmy  relationship:.,  and 
ami  ,LtlandnIar  connections  in  typical  meml>ers  of  tb( 
of  Marsuiiiak,  and  to  the  raorphologiml  signifieance 
pteuliunticN  met  with.  In  discussing  the  varions  i 
iLilopt  tentativt;Iy  the  classificatioii  as  given  in  Thoi 
MuHcum  Catalot^^nr  of  MarsupialH  and  Monotremes'^ 
pulyjiniloih/nt  31arsupials  have  hmg  been  ivec^^nizer 
.i^t^neralised^a  view  wldcli  i^  confirmed  Ijy  the  studv 
nnrler  Ln.nsidi'ratii^i— it  wdl  l>e  eoruenient  to  exami: 

DASYLTRIDiE.     {Plate  xli.) 

Of    ihi^    -^aoup    I    have    studied,    (1)    Early    nuu 

FhmmU^tjijh  prnli-flhifa,  (2)  maniniaiy  iwUil  D^mj^in 

(H)  two-thirds  ^^rown  D.  rirnTinns,  and  (4)  ailtilt  I). 

\i  a  si^ries  of  tiansver.^e  Mections  Ije  mmle  r.f  the  ani 

tJtr  snout  uf  Echidna,  it  will  Ik*  found  that  there  pi.' 

eacli  sidi'of  the  has e  of  the  septtini  a  tiat  cartilage,  fo: 

to  e^ich   nasal   cavity.     In  the  very  youn-  animal,  ^ 

X(  vvlon  ParkiT,  tliis  cartilage  is  well  dcvel.iped,  hut 

II  only  ivrrwuns  as  a  floor  to  tlie  inner  half  of  the  i 

On  rea<  hiitu'  thr  plane  o^  the  nasopalatine  canal,  thi 

cartihigi^  i^  fonifd  tiMiivide  into  an  inner  and  an  oute 

inner  Ijecuincs  t)ic  cartilatrc  of  Jacuhson'w  or^ran,  whi 

much  reiluciMi  just  hehiiid   th.^  region  of  the  nas.>|m 

(in  passing  hark  wards  hecomes  more  developed  and  pa 

hrhiw  Jsicob^on^.  organ,  uniting  with  the  Cfjn-espondi 

of  tho  other  side       Althntigh   there  is  no  similar  dev 

tlM-  po^ti^rior  auu^v  part  of  tin' nasnl  floor  cartilage] 

siipial  yet  exanriiied,  the  mode  of  division  of  the  tw 

the  structure  an([    relations  of   the   anterior  part  oi 

cartilage  m  ill   ho  f.^und  to  have  an  almost  perfect  coi 

the  correspon<iiTig  structures  of  the  Daysuiv  and  its  a 
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ha^teofm/a/f^  p^.Hicillatu,  Shaw,  (mammary  fcetus,  head  length 
II.).  The  naHal-floor  cartilage  in  front  of  the  naso-palatine 
a  \»  present  as  a  well  developed,  slightly  curved  plate  of 
llage  passing  rmtwards  from  the  base  of  the  septum  and 
liiij^'  £L  curaplt'te  floor  to  the  nasal  cavity,  uniting  laterally 
I  the  alniasaL     On  nearing  the  naso-palatine  canal,  its  inner 

Ijecomes  detached  from  the  septum  and  curves  upwards  and 
itly  outwimls  {PI.  XLi.  fig.  10).  The  naso-palatine  canal  passes 
•*what  ohli(iut*ly  backwards,  as  well  as  upwards,  so  that  in 
ical  Mectjoti  it  is  seen  connecting  the  nasal  cavity  with  the 
itlu  On  its  passing  upwards  the  premaxillary  is  seen  to 
inite  from  it8  palatine  process  as  if  to  make  a  passage  (fig.  10), 

a  little  Ijehind  this  the  nasal-floor  cartilage  divides  into  its 
?r  and  outer  pnirts.  The  outer  part,  which  is  small,  disappears 
\Mt  im(netliati>ly  l>ehind  this  plane;  but  the  inner  part,  or 
nlrsun  a  cartilage,  is  well  developed  and  appears  as  an  upright 
te  with  a  large  process  passing  outwards  from  its  upper  end 

forminjf  a  ^ujkport  to  the  inferior  septal  ridge*  The  lower 
t  1%  sujjported  on  its  lower  and  inner  side  by  the  developing 
itine  procesH  of  the  premaxillary. 

n  fig.  II  the  ni ISO-palatine  canal  has  lost  its  connection  with 
mouth,  and  alifjve  is  seen  to  receive  the  opening  of  Jacobson's 

t  on  tlie  inner  Hide,  and  on  its  outer  side  to  be  connected  with 
«fti*jil  cavity.     Jacobson's  cartilage  is  here  well  developed, 

iiving  Jocoljsoii's  duct  or  organ  in  its  concave  outer  side.     Tf 

I  section  be  compared  with  the  similar  section  in  the  young 


Tills  ridge,  wtiich  extends  along  on  each  side  of  the  base  of  the  septum, 
liw «  gt'ueraJly  referred  to  as  the  **  glandular  ridge."  The  term,  how- 
,  ii»  inappropriate,  as  the  ridge  is  often  quite  devoid  of  glandular  tissue, 
I  ti  »vc  therefofu  proposeil  the  above  term  instead  and  in  contradistinc- 
tf)  a  much  moro  typically  glandular  ridge  frequently  present  in  the 
er  mid  iniitdlc  aeptal  region,  which  may  be  called  the  ''superior  septal 
t.*'  In  tli«  pieK^nt  paper,  as  only  the  lower  septal  region  is  under 
iiiteribtioi],  M'h«ii  the  term  "septal  ridge"  occurs,  the  inferior  septal 
p  Will  be  uuderiitood. 
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Eoliidna  as  figiiif»d  by  S'.  Parker^  or  in  the  adult 
myself,  the  striking  agreement  will  lie  manifest. 

In  fig.  12  h  fejeeii  the  condititm  of  the  orj^an  ai 
in  thf  region  of  it8  grryittttit  tievelopinent.  The  o 
uval  m  &ectifjn^  tJiert*  l>ping  but  a  very  flight  inde 
tauter  wall :  the  in  nor  nntl  Itiwer  waik  uf  the  orgnj: 
lirnes  the  thiclineas  of  the  outer.  Jacofeon'H  cartil 
jihite  whicli  support*  thp  ory^tKU  on  its  inner  and  low 
imlatiue  prot;eH!^  of  thp  premiixilla^  here  just  comme 
iivpupjt*?^  the  bjwer  and  inner  side  of  Ja*;oljsorj'!%  car 

Near  its  po^ter^inr  part  the  org^^ti  U  reduced  i 
simple  cfjlumuar  epithelium,  and  the  cjirtila^'e  hi 
miri"ow  thick  ]>latt?  ]>as.sing  inare  outwards  than  di 
t'ormin^  a  floor  to  the  duct  and  its  neighbouring  dev 

Dfi^ltitrttji  viviirrliiuay  Shaw,  (mammary  fa^tujs 
l5mnK).  In  tlu-  somewhat  older  ftetus*  of  the  coi 
we  liMve  thi^  ?5ame  type,  hut  with  the  later  8i4i|*e  t 
tli^  details  a  it  f  setter  seen.  The  nasal- rttK>r  cai 
similar  to  that  seen  in  the  ftetal  Phitseok^gnle,  but 
feature  U  revealrd.  From  the  point  where  tlie  a 
plate  nt  tins  r^tsal- floor  cartilage  sends  out  the  plate 
banal  ridge  a  detaehed  process  of  cartilage  passes 
[litviiu'fi  the  feeble  anterior  part  of  the  ndge.  Thii^ 
in  tlir  udult,  and  i^^  int^^restlng  from  the  fact  thai 
elirrent  pruerh^  lia^  not  been  found  in  any  othe 
llidulphjrt* 

Figs.  1  and  'I  illu>itrate  sections  in  the  antert^ 
naf*ai  HiKir  eartilage.  In  fig.  2  the  outer  part 
eartllagp  fs  sieen  iletached  from  the  inner  on  one  Rif 
fletachi'd  htiv  h  seen  in  fig.  4  to  become  connected 
purl  i4  Jaeu]»Hon's  cartilage,  and  from  its  being  alu 
presi*nt  tliroughout  the  Marsupialia  connecting  t 
the  lower  parts  on  the  outer  side,  it  will  l>e  refe 
ftiMowing  descriptions  as  the  '*  outer  bar  of  Jacobs 

Til  fig.  3  the  na>5t>palatine  canal  is  seen^  on  the  rig: 
jnt<i  the  anterior  end  of  Jacolisun'tt  organ.     The  or 
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i  duct  lined  \\ith  squamous  epithelium.  On  the  left  side, 
;h  is  further  Ifack,  the  opening  of  the  organ  into  the  naso- 
tine  ean£il  is  closing,  while  the  connection  between  the  canal 
the  na^ml  cavity  is  seen.  Immediately  beyond  this  plane 
bsson'a  organ  is  closed  and  the  lower  part  of  the  inner  plate 
BCiAmtii)'^  cartilage  becomes  connected  with  the  outer  bar, 
ing  a  ti<xjr  t<jt  tlie  organ;  and  what  was  the  naso-palatine  canal 
mes  lc>f4t  in  the  general  nasal  cavity. 

ig,  4  represeutjj  a  section  through  the  lx)dy  of  the  organ.  The 
ilage  i.in  sectidn  assumes  the  appearance  of  an  irregular  L  or  a 
ith  the  outer  side  shorter  than  the  other — an  appearance 
common  in  Marsupial  types.  It  is  supported  on  its  lower 
inner  aides  by  the  scroll-like  palatine-process  of  the  pre- 
illa.  Tlie  organ  on  section  is  kidney-shaped,  with  a  much 
nteii  hilus^  which  accommodates  the  rather  large  blood  vessel. 

inti/unts  viverrinuSy  Shaw,  (two-thirds  grown).  In  the  grown 
mre  the  condition  of  parts  is  essentially  similar  to  that  in  the 
ig.  Fig,  5  rthuws  a  section  in  the  region  of  the  hinder  part 
he  papilla — a  [>ortion  of  the  papillary  cartilage  being  seen. 
n*i«al- floor  cartilage  is  moderately  flat,  and  somewhat  above 
nner  end  b}-"  the  side  of  the  septum  is  seen  the  small  precurrent 
erisof  cartilage  supporting  the  septal  ridge.  In  fig.  6  the  pre- 
illary  in  alxmt  to  give  off  its  palatine  process.  The  naso- 
tiiie  canal  iw  seen  cut  across  below  the  isthmus,  while  above 
le  na-sal  fl(.Kir  cartilage  is  dipping  down  into  the  hollow.  The 
r  iHirt  of  the  nasal-floor  cartilage  behind  this  becomes  lost  in 
iv^rrinun^  though  in  Z>.  maculatus  it  is  seen  for  a  short  time 
t  vtsry  f^ruali  fragment  on  the  outer  side  of  the  nasopalatine 
il.  The  organ  opens  into  the  navso-palatine  canal  almost 
lefiiau^ly  l^liind  the  plane  of  tig.  7.  Fig.  8  is  just  behind  the 
»in^  of  the  orjinn  and  immediately  in  front  of  the  plane  where 
tifi.M>-(jalatine  U^comes  part  of  the  general  nasal  cavity.  Here 
organ  is  roofwl  over  by  the  union  of  the  inner  plate  of  Jacol>- 
^  cartila^Tf*  with  the  outer  bar.  In  fig.  9,  a  little  further  back, 
upjitT  union  with  the  outer  bar  is  lost  and  the  lower  connec- 
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tion  complete,  giving  the  cartilage  the  typical 
section. 

The  organ  itnelf  jvt  ita  best  developed  part  ha 
mixlerately  regular  kidney  shaj^Cj  the  hilus  being  < 
quite  upwards  and  liaving  in  it  a  single  large  blood 
in  extremely  little  glanrluUtr  tissue  in  connection  wi 
and  middle  |>art  of  the  organ.  The  sensory  layer  is 
devfi loped ^  being  alwtit  3i  times  as  thick  as  the  i 
layer.  Tin?  nuter  wull  of  the  organ  has  small  colui 
nlK>ut  half  tln^  Hize  of  those  of  the  nasal  epithelium 

Da^i/urtia  maculaius,  Kerr,  (adult).  The  orgar 
ditfei-s  considerably  in  a  numl>er  of  ways  fro 
i^ir^rriHUit,  Tn  alnuMt  all  largt*  animals  the  organ  i 
[irt>j>ortic>nately,  anfl  appeai-s  t^i  have  less  of  a  se 
and  to  iK*come  to  a  greater  ex:tent  a  glandular  dud 
the  differen<*e  in  the  character  of  the  organ  th< 
relations  remain  very  constant  in  allied  species  an< 
iinl^'  diflerezice  in  tlie  cartilaicinous  development 
.species  of  Dasyiirus  \^  a  very  slight  one  of  degi 
inai-nhituH  the  cartilage  is  rather  more  developed 
rather  less  |>osteriorly  than  in  the  smaller  speciei 
the  organs,  however,  the  differences  are  marked, 
layer  ia  present  tjuite  characteris^tically,  but  much 
than  in  D.  viv^.rrinm^  while  the  whole  organ 
f^maller  \n  lumen,  which  means  that  it  is  relativ 
half  the  ^\ya\  Tnst<*ad  of  occupying  almost  the 
i-artilagirunis  Imllow  as  in  the  smaller  species,  it  f 
one-tliirrl  the  a\  ailable  apace,  tli©  rest  being  almost 
b}^  a  great  develfkpment  of  mucous  gland  tissm 
tR''ciipie<i  }\\  the  large  hihir  vessel 

DIDELPHYUJ^.     (Plate  xlii.) 

In  the  Ann  Tli  an  camivoroufi  genus  Didelphy 
luunher  of  points  of  close  agreement  with  Dasyur 
ii*w  features  suggesting  a  consiilorable  gap  be  twee 
genus  I  have  l^een  ahle  to  stud^^  through  the  kindn 
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'  in  supplying  me  with  three  mammary  foetuses — one  small 
o  moderate-sized — of  which  I  have  sectioned  the  small  one 
e  of  the  large. 
*Aphy»  niurinay  L.,  (mammar}'  foetus,  head^length  14  mm.). 

young  foetal  Opossum  the  anterior  portion  of  the  nasal- 
artilage  agrees  very  closely  with  the  condition  in  the 
•e;  not  only  is  it  comparatively  flat,  but  from  its  ascending 
ilate  it  gives  off  a  precurrent  process  to  support  the  anterior 

the  septal  ridge.  In  the  plane  of  the  papilla  (fig.  1)  the 
.ilia  is  seen  giving  off  its  palatine  process.  The  nasal-floor 
;e  is  here  curved,  the  ijiner  end  passing  up  by  the  side  of 
tal  l>ase  into  the  septal  ridge,  while  it  is  slightly  depressed 
e  hollow  l)etween  the  premaxilla  and  its  palatine  process, 
id  but  not  very  thoroughly  chondrified  papillary  cartilage 
in  the  section;  and  by  its  edge  the  naso-palatine  canal  is 
►ening.  In  fig.  2 — a  little  distance  behind — the  nasal-floor 
:e  is  found  to  have  become  divided  as  in  Dasyurus,  the 
)art  having  l^ecome  a  well  developed  Jacobson's  cartilage, 
the  outer  part  has  on  this  plane  l^ecome  lost.  If  this 
te  compared  with  fig.  2  of  the  Dasyure  the  close  agreement 
li  the  forms  will  l)e  seen  in  the  structure  of  Jacobson's 
;e.  There  is,  however,  a  slight  difference  in  the  relations 
l)V  the  developing  palatine  processes  to  the  cartilages.  In 
us  the  palatine  process  is  mostly  inferior;  while  in  this 

lies  within  the  lower  half,  the  bottom  end  of  the  cartilage 
unsuf)ported   by  bone.     This  though  apparently  a   small 

will  l)e  seen  to  be  of  considerable  interest  in  connection 
he  condition  in  the  other  forms  to  be  descril>ed.  In 
hi/H  murina  the  septal  ridge  is  more  marked,  the  lower 

of  the  nasal  cavity  piissiug  well  in  below  it.  The  naso- 
<»  canal  will  be  noticed  to  have  an  almost  vertical  direction, 
H«|uity  l)eing  very  slightly  marked.  The  connections  of 
ml  with  Jacol>son's  organ  and  with  the  nasal  cavity  are  as 
yurus,  except  that  in  Didelphys  innrina  the  organ  l>ecomes 
cted  into  a  little  roundish  duct-like  canal  before  opening 
i«*  nasopalatine  canal.  This  little  constricted  part  is  not  a 
10 
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true  Jncobson'sa  duct,  as  it  is  lined  with  colum 
The  organ  where  best  developed,  a*  seen  in  fig. 
pletely  fills  the  large  hollow  ciiriilage,  Dn  secti 
shaped,  but  the  two  polen  are  appn.>ximiitecl  ^i 
organ  an  almost  circular  appearranee,  folding  tlie  i 
ch)sely  on  itself.  The  cartilage  is  suppcirted  by  1 
palatine  process  at  its  lower  and  inner  side. 

DidelphijM  mamipialig^  L.,  (1)*  {large  raamm 
length  37  nmi.).  Between  this  form  and  the  f< 
there  are  a  nunili^r  of  little  differences,  in  additi 
Ije  accounted  for  by  difference  of  age.  The  nasi 
is  nearly  tiat,  and  on  pasi^^ing  backwards  turns  x 
th«  septum  as  in  D.  mui-ina.  The  inferior  j^ept 
less  developed,  and  the  precurrent  cartilaginoiM 
in  Z),  niurinft,  is  practicall}^  absent.  In  fig.  4  is 
in  the  plane  of  the  opening  of  the  na^o-palatine 
the  papilla  is  well  developed  there  is  no  trace 
trartilage,  which  is  intei-esting  as  this  i%  the  o: 
have  met  with  svhero  it  in  quite  absent.  In  fig. 
iJtftilajje  is  found  divided  and  the  premaxilla  tl 
palatine  process;  and  in  the  space  lietween  the  di 
is  seen  the  anterior  part  of  the  aknu^t  vertical  na& 
Tiie  outer  part  of  the  nasal-flfjor  cartilage  is  still  f 
sections  Ijehind  this  plane,  as  seen  in  %*  G,  slio^ 
of  the  upper  part  of  Jacoljaon-g  cartilage  beci; 
forniio^  the  outer  bar  The  pUatine  process  will 
th*^  same  relation  to  the  cartilage  as  in  D.  mur 
Hi*.l  the  naso-j>alatine  canal  is  seen  opening  into  1 
,Hs  well  as  into  Jacobf^on*B  organ,  Thi>j  last  conne 
by  mf^ans  of  a  ver}-  short  duct  of  Jacobson.  In 
tlje  organ  is  closed  from  the  canal  which  utill  oo 
cavity  with  the  mouth. 


■  The  fipeciea  of  this  apedmeu  was  unknown^  but  t 
ilott^^  that  it  is  thcf  juung^f  the  Com  man  Opoasum,  iJtfU 
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organ  itself  in  the  region  of  best  development  (fig.  9)  has 
ion  the  usual  kidney  shape.  There  is  some  resemblance  to 
?an  in  Dasyurus,  with  which  it  agrees  in  having  a  single 
along  the  hilus;  in  Didelphys,  however,  the  blood  vessel  is 
jrably  smaller.  The  sensory  region  is  well  developed,  the 
ind  lower  ends  of  which  curve  towards  each  other  constrict- 
e  hilar  region  slightly.  In  the  hilar  region  are  a  few 
{  glands  which  open  into  the  organ  at  the  point  of  union 
upper  end  of  the  sensory  wall  with  the  non-sensory.  The 
erves  lie  as  usual  in  the  little  triangular  space  above  the 


PERAMELID^.    (Plate  xliii.) 

le  Bandicoots  I  have  confined  myself  to  the  study  of  one 
Perarneles  nasuta;  of  which  T  have  examined — (1)  a  young 

iry  foetus;  (2)  a  half  grown  specimen;  and  (3)  an  adult. 
A.  G.  Hamilton,  of  Mt.  Kembla,  N.S.W.,  I  am  indebted 
fcetus  and  the  adult  specimen. 

^nelea  nasutay   E.    Geoff.,    (mammary  foetus,  head    length 

).     In  a  section  through  the  developing  first  upper  incisor, 

0  a  little  in  front  of  and  behind  this  plane,  the  nasal-floor 
je  will  be  found  to  be  well  developed  and  moderately  flat. 
b  side  of  the  base  of  the  septum  is  a  rather  large  inferior 
•idge,  and  into  the  base  of  it,  at  least,  passes  an  ascending 

1  the  nasal-floor  cartilage,  lying  close  to  the  septum.  This 
ng  plate  is  better  developed  anteriorly  in  this  genus  than 
er  Dasyurus  or  Didelphys.  On  reaching  the  papillary 
the  septum  is  found  to  have  retreated,  and  its  place  to  have 

occupied  between  the  two  ascending  plates  of  the  nasal- 
rtilage  by  the  two  palatine  processes  of  the  premaxillary 
This  very  marked  retreating  of  the  base  of  the  septum 
:er  than  in  the  other  Marsupials,  and  recalls  the  condition 
[nsectivora.  In  fig.  1  is  shown  the  moderately  developed 
ry  cartilage,  by  the  edge  of  which  the  naso-palatine  canal 
entering.  Here  also  the  well  developed  nasal-floor  cartilage 
passing  up  and  curving  round  into  the  septal  ridge  forming 
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its  riiipport.    In  the  itnraediately  succeeding  planes 

of  tlic  nasal -fltjor  cai' til  ages  about  to  became  Jacol 

are  S€iv*n  approa«}liing  noinewhat  and  the  ptdatine  p 

ing  mort*  curved  along  their  inner  sides ;  wlule 

cartilage  supporting  the  ridge  becumes  a  deta-chfd 

thua  becunies  detached  further  forward  than  in  e 

or  Didelpliys.     A  very  ahart   distance    liehind  th' 

pcteiterior  pari  of  the  papilla^  the  naso-palatine 

paHMinLj  inwanls  Ijelow  the  lower  exige  of  Jacol>!W)n 

f-ven  Mow  the  lower  Gdgf*  uf  the  palatine  pnnza 

\Mf\ui  it  pasjieii  tiutwarck,  upwards,  and  slightly  ftw 

hoMuw  iif  th#^  hjwer  half  of  Jacohison's  eartilagej  w 

Rhio't  but  rlifstinut  JacoVis^on's  duct     It  aba  passes 

ba^^k^vaiiis,  as  seen  in  fig*  2,  opening  into  the  nag 

tliiK  plane  the  nhort  duct  of  Jacobaon  is  r^plaJtsK 

]>JU"I  of  tht*  organ  i)roper,  which  lA  almost  shut  ofiT 

pidtitLne  canuL      In  tiie  i*elaticina  of  the  canal  to  1 

of  Hu^  palatine  proee^s  and  of  the  cartilage  of  Jaco 

iiutrlitHl  atjrrt^enient  with  Didelphyt*,  though  the  Ioav. 

|Wir(  uf  Jiaubsat/.'^  cartilage  ia  much  gi-eat^r  her* 

genu?*,  anil  i^lrrirly  j*uggcst  the  development  met  wi 

rh»(.tn;ier!!i  and  the  Kangarctoss.     Almost  immediHi 

pluh"  of  ilw  L losing  i}i  the  organ  the  lower  end  of  i 

%ft  .Jiicoijsun's  oartibge  curven  round  and  unites  \ 

Um\  giving  on  rirction  the  usual  U-^hapfMi  hullow  ti 

Tliu  organ   itsfHf  clusfdy  I'ei^embleH  that  in   Die 

foitling  togetlier  of  the  feeble  outer  wall     There 

inM^i^ketl  dillerence  m  the  fe^uppjort  tlie  tsartilage  ob 

jiiihrliiu*  [»mi.*t^^-s.      In  Porameles  th*^  pahititie  pnK 

drs  iklojM'dj  and  ff*riijM  a  Wiy  support   t^i  almost  f  I 

rtnd  f-Avrr  sidi^H  of  tin-  rartihige.     About  themiddli 

O^'g-Ui*  in  fart,  wjtfi  the  eAveptitm  of  a  very  small 

U)t}Hi' nr}j^K\  \hv  palaliiii'  proce.ss  not  oidy  eomple 

rU  lull  fit  tU  ttMU'V  i^dgr'  even  rcphtccs  tht3  cjjirtilagt? 

Ihi'  |jo*tiuliir  "*ud  of  thi;  orgriJi  the  cartilage  liocoii 

1 1  IS  I   in  tin*  wiiolc  lu\^er  region  l-K'ing  replaced  bj 
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,  and  ultimately  ail  that  is  left  of  it  is  a  small  plate  lying 
e  upper  and  inner  side  of  the  reduced  posterior  end  of  the 

iiifp.s  nasula,  E.  Geoff.,  (half  grown  and  adult).  Between 
alt  and  half  grown  condition  the  chief  differences  are  due 
Pact  that  in  the  adult  the  bony  development  is  greater  and 
lilaginous  elements  more  degenerate.  In  the  following 
t  it  is  the  half  grown  specimen  that  is  being  described 
[)therwise  stated. 

Ke  region  immediately  in  front  of  the  incisor  teeth,  the 
jptum  is  rather  broad  and  at  its  base  has  on  each  side  a 
veloped  inferior  septal  ridge.  The  nasal-floor  cartilage  is 
]y  feeble  on  the  whole,  but  its  inner  part  is  better 
ed  and  turns  up  close  against  the  septum,  then  curves 
Is  to  form  the  support  of  the  septal  ridge.  On  reaching 
le  of  the  first  pair  of  incisors,  the  only  difference  worth 
Is  that  the  septum  has  retreated  somewhat,  and  only  the 
art  of  the  nasal-floor  cartilage  remains, 
le  adult,  even  in  the  region  of  the  predental  portion  of 
maxillary,  the  nasal-floor  cartilage  is  represented  by  little 
lan  the  inner  part. 

le  plane  of  2nd  incisor  in  the  half  grown  specimen  the 
K>r  cartilage  is  represented  only  by  the  skeleton  of  the 
^hile  on  the  same  plane  the  premaxilla  is  seen  sending  up 
ss  towards  the  base  of  the  septum.  In  the  anterior 
y  region,  as  seen  in  fig.  5,  the  cartilage  is  found  present 
mer  plate  and  an  outer  bar.  Though  this  is  in  front  of 
>palatine  canal,  as  there  is  no  outer  part  of  the  nasal-floor 
e,  it  will  be  better  to  call  it  Jacobsoii's  cartilage,  for 
there  is  no  organ  at  this  point,  from  the  condition  of  the 
es  and  other  structures  it  is  highly  probable  that  the 
mce  extended  forwards  considerably  in  advance  of  its 
;  into  the  naso-palatine  canal,  as  is  the  case  in  Ornitho- 
is.  As  it  is,  the  organ  still  extends  some  little  way  in  front 
)pening  into  the  naso-palatine  canal,  and  on  one  side  of 
le  anterior  extension  is  seen  cut  across. 
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In  fig,  6  and  fig.  7  the  very  short  nago-palatit] 
Er»t  opening  into  Jacobson's  organ  and  then  conn 

cfivtty  with  the  mouth  in  the  usual  manner, 
the  emu-mour^  develojioient  of  the  palatine  proces 
nutk-eAble  feature.  On  the  outer  side  of  the  outer  }] 
cartilage  is  seen  in  section  a  pi-ecurrent  prtwess 
imrt  of  the  palatine  process  of  the  pi-euiaxillar 
side  of  fig.  7  the  inner  plate  of  Jacobson'acartilag 
dovk'n  a  proee.^s  by  the  side  of  the  eanal;  on  the  r 
is  a  little  further  l>ack,  the  inner  plate  of  Jacohsn 
unitetl  witli  the  outer  Imr, 

In  the  adult  in  the  region  just  considered  the 
ijf   the    preEnuxiUary   is   very   similar,    but    the 
di?^r*neratCHl  into  a  few  irregular  pat-ches.     It  ia  : 
the  doiA  nwikrd  pruce.ss  of  Jjicobson's  cartilage  by 
D*uso-palatine  canal  in  pensistent  (fig.  9). 

In  the  re^aim  of  gtT^at€^st  development  the 
hiniilar  to  that  in  the  other  Polyprotodonts.  1: 
cartilaginous  capsule  iascarcel}^  olj(aer\able,  the  org 
entirely  Hupp<.>rted  by  the  well  developed  pa  latin 
sensory  wall  is  fairly  well  developed,  though  less  s 
Da»ynni&  vwtmnii%  (jr  Didelphyiij,  Along  the  hi 
aiiigle  nicxIerate-Hizeil  \esselT  and  a  rather  large 
the  inner  and  under  side  of  the  organ.  There  a 
connection  with  the  anterior  part  of  the  organ* 

PHAUVTS'GERID^.    (Plates  XLiw-y 

Although  the  Phalangers  are  probably  not  U: 
inf*8t  nearly  relntc^l  to  the  Poly  pro  todonte,  yet  as 
tuo'it  distinctly  the  typitial  dilfei'entiation  of  the  s 
in  fbe  Diprototbnts,  it  will  be  more  convenient  tc 
fir,^t. 


^ub'family  P  ii  a  l  a  n  r;  e  in  n  je.     (Plates  xliv.^: 

of    this  g'l'oup    I    have  examined,  (!)    early   it 
IWijtkichims   peref/rtnus ;    (2)    adult  I\  pertgrix 
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roides  volans;  (4)  adult  Petaurua  hrevicepa;  (5)  very  early 
nary  foetus,  Trichonurus  vulpecula;  (6)  early  mammary  foetus, 
oeunis  ;  (7)  large  mammary  foetus,  Trichosurus ;  and  (8) 
Trichosurus. 

all  these  genera  the  same  type  is  followed,  and  the  close 
ment  between  the  different  genera  is  remarkable. 
udochirw*  peregrinw,  Bodd.,  (mammary  foetus,  head  length 
m.).  In  the  anterior  papillary  plane  and  a  little  in  front  the 
floor  cartilage  is  well  developed,  but  not  of  very  great  lateral 
t.  The  nasal  septum  comes  well  down  and  anteriorly  the 
floor  cartilage  abuts  squarely  against  it;  but  in  the  middle 
I  of  the  papilla  the  septum  has  begun  to  retreat,  and  the 
end  of  the  nasal-floor  cartilage  curves  up  towards  it  some- 
There  is  on  each  side  a  well  developed  septal  ridge,  and 
ksal-floor  cartilage  sends  a  feebly  developed  process  towards 

I  PI.  XLiv.  fig.  1,  the  ridge  process  is  not  so  well  developed  as 
n  front.  In  this  section  will  be  seen  a  feature  which  is 
»ped  in  all  the  Diprotodonts  as  distinguished  from  the  Poly- 
Ion  ts,  in  the  great  lateral  development  of  all  the  structures, 
iiferior  septal  ridges  project  more,  making  the  base  of  the 
region  much  broader;  the  nasal -floor  cartilages  are  further 
at  their  inner  ends,  and  the  palatine  processes  which  are 
>ped  in  connection  with  Jacobson's  cartilages  are,  in  their 
levelopment  instead  of  closely  together  as  in  the  Polypro- 
is,  widely  apart.  The  naso-palatine  canal  passes  obliquely 
ds  and  backwards,  and  opens  into  Jacobson's  organ  on 
Dally  the  same  plane  as  that  in  which  it  becomes  part  of  the 
il  nasal  cavity.     In  PI.  XLiv.  figs.  2  and  3,  the  nasal-floor  is 

dividerl.  Jacobson's  cartilage  is  hollowed  slightly  on  the 
side,  and  in  the  hollow  lies  the  palatine  process  of 
remaxilla.  In  the  region  of  l)est  development  Jacobson's 
ige  is  present  as  a  slightly  concave  plate,  which 
3s  markedly  outwards  as  well  as  downwards  from 
ase  of    the  septum.      The  palatine  process  is   present   as 

II  ossitied  bar  lying  along  the  middle  of  the  inner  side.  The 
itself  is  almost  oval  on  section;  the  inner  wall  of  which  is 
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mure  th&n  half  the  diftmeter,  while  the  lumeTi  k  si 
fcic,  owing  to  the  out's r  wall  being  much  better  d 

central  than  kt^ral  portions, 

Piiiiudockirii9  perHgrinuif  Bodd*,  (adult),  Pda^ 
Kerr,  (adult),  and  Pttauim^g  hrcvittf^^  Waterh,^  (i 
three  genera  agree  with  each  other  so  markedly  thai 
necessary  to  desciibe  the  condition  in  one — -Petai 
attention  to  the  points  in  which  the  others  differ  fi 

in  a  plane  immediately  in  front  of  the  papilla,  tl 
the  njisial" floor  cartilage  is  found  to  agi'ee  very  cb 
de!^cril>ed  in  Perameles,  each  inner  end  having  an  i\ 
closely  placed  against  the  sides  of  the  bane  of  the 
only  marked  difference  ia  that  the  lateral  ])art  of  1 
tnueli  curved;  this,  however,  is  rendered  necesisary 
developed  fii^t  inciaora.  In  the  plane  puistng  thro 
of  the  papilla  the  inner  ascending  plat^of  the  nasa 
i^  much  shorter,  but  han  I  lecome  broadened  out^  wh 
[ieptal  ridge,  wliich  anteriorly  wjia  developed  cons 
cally,  in  here  a  much  more  defined  ridgSj  and  from 
of  the  irre^'ular  square  shaped  inner  part  of  i 
cartilage  a  slight  process  passes  into  the  ridge.  Tli 
the  nasal -floor  cartilage  liecjDraesi  almost  entirely  lost 
10  represents  a  section  through  the  third  incisor  ci 
part  ^lf  the  papal  la.  Here  the  nasal- floor  car  til  a 
appeamnce  which  may  be  regard e*i  as  typical  of  tl 
The  inferior  septal  ridge  is  removed  from  any  dir 
with  the  se]>tum,  and  f  hn  prcujes?^  from  the  inner  ya 
fliK^r  cartilage  (wliich  may  even  here  be  I'eganJed 
cartilag*:^)  supporting  ity  insteacj  of  coming  from  th 
the  cartilage,  springs  frunj  ii  point  cimsiderably  far 
an  inih'])i?ndrnt  continuation  of  the  nav^al  flix>r  cat 
on  to  the  liasc  of  the  ^ej^tum.  In  Petaurus  Jacoh 
lies  vt^ry  obliquely  outwards  on  the  palatine  p 
PrtanrcHdes  anil  FseiKhichirus  tlie  cartilage  is  muf 
(t/-  lig,  4);  otlierwii^c,  however,  the  structures 
Inferiorlj  the  cartilage  p]ato  extends  downward 
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the  lower  edge  of  the  palatine  process,  a  condition  more 
rent  in  Pseudochirus  than  in  Petaurus.  On  passing  back- 
s  the  outer  part  of  the  cartilaginous  process  of  the  ridge 
Qcs  detached  as  the  outer  bar  of  Jacobson^s  cartilage.  In 
uv.  fig.  1 1  the  anterior  part  of  Jacobson's  organ  is  indicated, 
the  naso-palatine  canal  connected  with  the  short  duct  of  the 
1.     In  PI.  XLiv.  fig.  12  the  organ  communicates  freely  with  the 

cavity  at  the  plane  where  the  naso-palatine  canal  becomes 
Df  the  cavity. 

>m  PI.  XLIV.  figs.  5  and  6  it  will  be  seen  that  in  Pseudochirus 
pening  of  the  organ  is  more  directly  into  the  upper  part  of 
»nal,  while   in    Petauroides   (fig.    8)    the   condition  agrees 

nearly  with  that  in  Petaurus.  The  difference,  however, 
y  a  very  slight  one  of  degree. 

ter  the  closing  of  the  organ  the  lower  part  of  Jacobson's 
age  unites  with  the  outer  bar  in  the  usual  manner.  In 
iochims  the  ridge  is  considerably  lower  than  in  the  other 
ingers,  so  that  when  the  lower  part  of  Jacobson's  cartilage 
aplete,  instead  of  an  irregular  U-shaped  appearance  we  have 
y  regular  L,  as  in  PI.  XLiv.  fig.  7.  In  Petauroides  (fig.  9) 
^rtilage  has  the  more  usual  appearance, 
e  organ  in  all  these  genera  is  well  developed,  and  has  on 
►n  a  rather  elongated  kidney  shape.  In  the  small  Petaurus 
ensory  wall  is  larger  proportionally  than  in  the  other  two 
a.  The  hilus  is  very  broad  and  only  but  slightly  depressed, 
ig  a  larger  lumen  to  the  organ.  In  all  three  genera  there  is 
tinct  venous  plexus  usually  composed  of  one,  two,  or  three 
is  anteriorly,  which  branch  into  six  or  more  posteriorly. 
>  are  but  few  glands  in  connection  with  the  organ,  except  at 
osterior  part. 

ichogiirus  vufp^culaj  Kerr,  (mammary  foetus,  head  length 
m.).  In  this  very  small  mammary  foetus,  which  may  be 
i  as  the  size  at  birth,  the  cartilages  are  all  fairly  well 
oped,  and  the  ossification  of  the  premaxillary  bones  quite 
ictly  marked.  In  the  plane  of  the  developing  incisors  the 
-floor  cartilage  is  very  well  developed,  as  seen  in  PI.  xlv.  fig.  1. 
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At  its  inner  end  it  sends  up  a  prooesa  by  the  side 
which  latter  at  tliis  early  stage  descend s  down  l)et 
endfj  of  the  premajdllaries.  At  the  out€?r  ends 
cartilage  luiitei*  with  the  alinasuL  On  re^acliing  tl 
paptlla  the  nitsal-flour  cartilage  diWde-*  into  it^i  i: 
\m.ri^  before  dividing,  however,  the  downward 
inner  part  makes  itrself  manifest.  On  the  left  ??ide  o 
l^preaenting  the  plane  a  little  behind  the  divijidn 
floor  cartilage^  Jacobfton^s  cartilage  in  seen  as  a  cur 
near  the  middle  ot  the  inner  concave  side,  the  deve 
pn>eeas,  present  as  a  minute  spicula  of  bone.  ' 
pftjcessi,  it  will  lie  seen,  i^  more  marked  than  in  the 
chiriis.  The  naso-palatine  canal  has  the  usual  rel 
first  into  Jaeobsun's  organ  and  then  becoming 
nri.ml  cavity.  The  organ  is  prehsent  wa  a  small  ova 
inner  wall  considerably  thicker  than  the  outer, 

IVichtmnnits  viJjtecula^  Kerr,  (mammary  f^etu 
lO-fj  ram.).  In  this  more  developed  mammary  fiet 
of  parts  are  better  seen.  In  Ph  XLV,  tig.  4  is  sho' 
Htructui'e  of  the  inner  part  of  t!ie  nasal- fluor  carti 
div'ision.  Frum  this  tigure  it  will  be  seen  that 
prCKjesH  is  a  struct  are  superadded  to  the  simple  nassi 
;ui  seen  in  the  Dasyure.  The  same  can  proljably 
the  inberniU  astiending  process.  In  Ph  xlv.  ti^ 
eartiiage  is  an  almowt  vertical  plate  with  the  n 
process  along  the  middle  of  the  inner  side.  Tbt 
vf^ry  large. 

Tncho^uruA  vnfper^dat  Kerr,  (ummmary  fietu 
tJOmnu).  In  the  Heries  of  sections  from  this  spt 
the  steps  intennt'diate  between  the  comb t ion  in 
and  the  adult.  T[ie  nasabHuor  cartilage  l>efore  di^ 
PL  XLV.  lig.  7  may  Ik;  compared  with  PL  xuv.  fig 
the  .similar  part  in  Rseudochirns.  The  only  mark 
due  to  the  unusually  well  developed  posterior  on 
nasjtl-floor  cartilage.  In  the  Rhigtail  the  outer  i 
JagB  is  only  a  Tudimentj  but  hei^  it  i«  larger  than 
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idge  process,  on  the  other  hand,  so  large  in  the  Ringtail  and 
g  Phalangers  is  only  slightly  developed  in  Trichosurus.  The 
nding  process  is  very  distinct;  and  the  palatine  process  more 
oped  vertically  than  in  the  younger  fcetuses.     In  PI.  XLV.  fig. 

naso-palatine  canal  passes  up  almost  vertically  and  opens 
facobson's  organ.  At  this  stage  there  is  no  chondrification 
;  outer  bar.  In  the  following  figure  the  organ  is  closed;  and 
aso-palatine  canal  is  merged  in  the  nasal  cavity.  Even  in 
)lane  the  outer  part  of  the  nasal-floor  cartilage  is  still  well 
oped.  Jacobson's  cartilage  is  an  almost  vertical  plate,  and 
rgan  lies  against  it  much  flattened  from  side  to  side. 
iciiosuruit  vulpeculdj  Kerr,  (adult).  In  the  adult  common 
mger  there  is  considerable  agreement  with  the  condition  in 
dult  PetAurus.  All  the  main  peculiarities  are  due  to  two 
— (1)  a  much  less  degree  of  development  of  the  inferior 
1  ridge  in  Trichosurus;  and  (2)  a  greater  development  of  the 
nasal-floor  cartilage. 

PL  XLVi.  fig.  1  through  the  posterior  papillary  region,  the  inner 
)f  the  nasal-floor  cartilage  is  very  similar  to  that  in  Petaurus, 
t  that  the  ridge  process  is  more  feeble  here;  the  outer  part 
e  nasal-floor  cartilage  though  small  is,  however,  better 
jped  than  in  Petaurus.  The  papillary  cartilage  is  well  seen 
8  plane  and  is  interesting  from  its  having  a  distinct  median 
In  PL  XLVi.  figs.  2,  3  and  4,  is  seen  the  mode  of  division  of 
lasal- floor  cartilage,  which  is  more  complicated  than  in  any 
e  other  common  Marsupials.  In  the  most  anterior  part  of 
ap  between  the  premaxilla  and  its  palatine  process  there  is 
*t  distinct,  rather  large,  descending  process  filling  up  the 
I  gap.  On  the  naso-palatine  canal  passing  up,  and  on  the 
ixillary  being  farther  removed  from  the  palatine  process,  the 
nding  cartilaginous  process  remains  only  as  a  narrow  internal 
lying  close  against  the  palatine  process  (PL  xlvi.  fig.  2).  In 
plane  the  ridge  process  though  small  is  distinct,  and  is  con- 
d  with  both  the  inner  plate  of  Jacobson's  cartilage  and  the 
part  of  the  nasal-floor  cartilage.     In  PL  XLVi.  fig.  3,  a  very 

behind    the   previous  plane,  an   anterior  prolongation   of 
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Jacobson'a  organ  makeH  iui  Jippear nnce  between  the 
the  ridge  process  and  thi^  inser  pUte  of  Jaeobsoi 
dU^ding  the  one  from  the  other;  but  though  the  out< 
ridge  process— clearly  the  outer  Imr  of  Jaeobson' 
becomea  detachf?d  from  the  inner  plate,  it  stiJl  retai] 
tion  flrith  the  outer  part  of  the  nasal -floor  cartilage, 
fig.  4,  however, — a  little  further  Tjack  still — the  outi 
from  the  nasal-floor  cartilage  which  is  now  lost,  C 
the  appearance  tjuite  agrees  i^ith  that  in  the  Hingtai 
c<:>nnectLng  w  ith  the  niiso-palatine  canal  in  quite  & 
Tn  PI.  XLvi.  fig.  0  the  organ  m  closed,  and  the  naAO-p 
is  merged  in  the  nasal  cavity.  In  the  following  figi 
ap  pearanees  a  re  prejsented .  The  i  n  ner  plate  of  J  acol  >6 
has  united  Wlow  with  the  outer  bar,  and  an  irre^ 
holltiw  isi  formed  for  the  reception  of  the  organ* 

Thp  organ  is  large  and  has  an  irregular  cresoentic 
a  well  develfiped  sensory  wall.  Tlie  hilus  in  large  j 
two  or  three  lai'ge  vein^  and  one  or  two  small;  while 
outer  ftide  of  the  organ  is  an  enormous  amount  ( 
tissue,  in  ^vhich  it  dKFers  from  t!mt  of  the  other  Plui! 

Bubfamily  P II A  S  C  0  L  A  »  C 1 1  N  .la.     (Plate  xlvl 

PhfistmffJt'^fH^  rin^'rfrfin^  Holdf.,  (two-thirds  grown), 
arctus  we  have  a  very  higfUy  modified  type  whi 
many  ways  from  that  of  the  Phal angers  just  describ 

Th^  nasn-jmlatine  canal  ig  very  long  and  oblique, 
fig.  7  wt*  have  reprcsentetl  a  section  through  the  pi  a: 
front  of  the  point  where  the  premaxillaTy  gives  off 
pioee^H,  Tn  this  and  the  following  sections  the  n 
]nf*'nhanty  in  the  depth  of  the  secondary  palate.  Tl 
cartilage  is  well  developed ^  but  with  the  narrowing 
cavity  only  a  very  ^mall  portion  is  fx?ally  a  floor 
end  it  Js  very  Kim plo  and  abuts  against  the  base  of 
fie  low  the  ^^eptani  will  be  se^n  the  vomer^  a  most 
occurrence,  thi?^  bein^^  the  only  Marsupial  known  i 
s  timer  is  directly  in  ctrntact  with  the  body  of  the  | 
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lower  part  of  the  section  the  naso-palatine  canal  is  seen 
ross. 

reaching  the  plane  where  the  premaxillary  gives  oflf  its 
le  process  the  nasal-floor  cartilage  is  found  to  bend  down 
be  gap  formed,  as  seen  on  the  left  side  of  PI.  xlvi.  fig.  8. 
is  no  more  than  a  slight  indication  of  a  downward  process 
Prom  the  general  dipping  down  and  thickening  of  the  nasal- 
irtilage.  The  palatine  process  is  by  the  side  of  the  lower 
of  the  downward  bent  cartilage;  while  the  naso-palatine 
8  seen  almost  in  contact  with  the  lower  part  of  the  cartilage. 
J  right  side  of  the  same  figure  is  seen  the  condition  a  little 
•  back.  The  large  solid  downward  extension  has  given  way 
the  ascending  naso-palatine  canal,  and  there  is  formed  a 
larked  inner  plate,  extending  from  the  side  of  the  base  of 
)tum,  down  past  the  vomer  and  along  the  upper  half  of  the 
16  process.  From  the  upper  end  of  this  plate  there  passes 
ward  and  downward  process  which  Ijecomes  continuous  with 
ter  part  of  the  nasal-floor  cartilage.  In  PI.  xlvi.  fig.  9  we 
inner  part  of  the  nasal-floor  cartilage  or  Jacobson's  cartilage 
t^  from  the  outer.  It  has  a  well  developed  inner  concave 
with  alx>ve  a  downward  and  outward  sloping  roof.  In  the 
is  the  anterior  part  of  Jacobson's  organ  connected  with 
so-palatine  canal  near  the  point  where  it  merges  into  the 
;avity. 

md  this  plane  there  is  found  passing  up  from  the  lower 
I  the  inner  plate  a  process  meeting  the  lower  edge  of  the 
id  forming  a  complete  cartilaginous  tube  for  the  organ, 
organ  itself,  however,  is  very  feebly  developed  relatively, 
I  it  possesses  the  usual  sensory  wall.  There  are  very  few 
in  the  tulxj;  but  it  is  extremely  interesting  to  find  a  plexus 
or  six  large  veins  on  the  outer  side  of  the  organ.  The 
length  of  the  organ  is  somewhat  less  than  10  mm. 


MACROPODIDiE.     (Plate  XLVir.) 

the  Kangaroo   group,  Symington,   as  already  stated,    has 
iwl  the  small  mammary  fu'tus  of  Macropus  gigaiiteus  and 
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of  PtlTogah  ptniciUata^  and  found  that  the  eood 
fnrm-s  In  ''  practically  identical^'  Of  this  group  I  I 
'(1)  a  series  of  sections  prepared  by  Prof.  Wilson,  t> 
manimarj'  f^^tus  of  Mac^^opusspJ  ;  (ii)  a  lar^e  mam 
J/,  nalabatus;  and  (3)  a  small  mamraary  forttis  of 

Sub-family  Macropodijt.i:.     Plate  (xL^^i, 

JfueropHS  fijf.  ?  (mammary  foetus,  total  length  29  ] 
V«ry  young  fa4us  the  condition  of  parts  agrees  vei 
that  in  Trichosurus,     The  nasal-floor  cartilage  m 
in  the  ant<T»or  part  (PL  XLVii.  tig.  1)^  but  Ijefore  reac 
upiiTtiiig  of  the  naH<>jjalatiiie  canal  the  outer  part  : 
i^  a  distinct  though  small  downwanl  process.     Thi 
canal   pit?4.scs  up   abnost   vertically,  and    the  orgai 
t^M^ns  into  it  on  the  same  plane  as  that  in  which 
the  ntisal  cavity  {tig.  2).     Tlje  p^datine  proee^  is 
in  Trichanurus  l>y  an  ossifying  rod  near  the  iniddli 
plate  of  Jacobi^on's  cartilage.     Postei^iorly  the  co 
with  that  hi  tbt'  early  fo*tal  Trichosurus. 

iMacropnn  ualahiUu^^  Ijess,  k  Garn.,  (large  m*i 
heatl  «iO  mm,}.  This  specimen  may  Ijc  taken  as  t 
Kangaroo, 

III  frant  of  the  naiio-palatine  canal  (PL  xlvil  fi* 
floor  cartilage  ik  rather  feebly  developed  and  \ 
structure.  There  is  no  distinct  septal  ridge,  and  i 
the  inner  end  of  the  floor  cartilage  remains  more 
XUv  Phalangei^s.  Inferiorly  a  broad  papillary  car 
In  fig  4,  where  the  nasopalatine  canal  l>egiDs  t( 
nasritdoor  cartilage  becomes  very  much  thickened  ; 
in  the  hollow  formed  where  the  palatine  process  is  i 
oir  from  the  premaxilla.  The  condition  resemb 
jip]n'arance  that  of  Phasci.ilarctus  more  than  that  < 
gel's*  On  reaching  the  plane  whei-e  the  palatine  pj 
ipiite  distinct  from  the  preniaxjlla  the  following  eoj 
I  in  -^tHction  (Pi  XLVii,  iig.  6),     The  large  dipping  d< 
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«{a1  flrwiir  €artikg*3  ia  hollo  wed  out  to  accommodate  an  anterior 
Um*  iii  JiLcoljson'«  organ^  hnt  we  are  thereby  enabled  to 
%U%nd  th«  iliiTerent  parts.  If  this  section  be  compared  with 
s,  fig,  ^H,  the  TriL-hosure  coiKlifcion,  there  is  no  trouble  in 
ig  out  tli€<  hfmK^ogy  of  the  ditferent  parts.  The  inner  plate 
pji(d*i  to  that  in  Triehosunis,  except  that  it  does  not  curve 
ifjiviU  at  it«  luwer  end,  but  retains  its  connection  with  the 
port  of  the*  iiu*tal  floor  cartih^je.  On  the  outer  side  of  the 
[ig  in  the  cartilage  alx^ve  the  organ  is  seen  a  distinct  knob 
led  to  the  outer  nasal-floor  cartilage;  this  is  unquestionably 
titiJr  liar  of  Jacoi^son's  cartilage,  agreeing  closely  with  the 
Uon  in  Tricboaunis;  while  the  upper  opening  in  the  cartilage 
■  to  the  customary  detach m*^nt  of  the  outer  bar  from  the 
pUte  of  Jacobs^iin's  cartilago.  In  PI.  xlvi..  fig.  4  we  have  the 
WkUtk]  cKindition  revealed  j  almost  the  only  difference,  in  fact, 
tbi?  Aimiliir  Het^lioii  in  Tricln:f3urus  (PI.  xlv.  fig.  i)  is  due  to 
hwuei^  or  rr^duction  of  the  inferior  septal  ridge  in  Macropus. 
ia*o-pftlatin«i  canal  opens  into  the  organ  and  the  nasal  cavity 
&  Ui»ual  way, 

iu  biiuler  end,  m  seen  in  PI.  xlvii.  fig.  9,  the  organ  is 
M  wpU  up  th<?  side  of  the  st^ptum,  a  condition  recalling  the 
imnce  in  th**  human  fa*tufi. 

y  ur^'an  itself  i«  on  the  whole  rather  feebly  developed,  and 
li*-  npijtmrance  of  a  degeTit^rate  Phalanger  type.  There  are 
fknd*  linNTlorly,  and  in  thi^  lulus  are  only  a  few  small  blood 

Sub  family   P  o  T  o  r  o  i  N  ,*:.     (Plate  xlvii.  figs.  10-12.) 

pyp^ytnnm  rn/e.ite^n»,  Orayt  (mammary  feet  us,  head  length 
mm).  In  the  lUt  Kangamu,  though  we  have  a  fairly  close 
mmil  ^ith  the  condition  in  Macropus,  we  have  some  remark- 
diiTiTence?*,  PI.  XLViJ.  fig.  lU  represents  a  section  in  the 
^  iff  thf*  L'nd  upjior  incisors.  The  nasal-floor  cartilage  is  well 
!iipwl,  and  at  it^  inner  part  in  luund  turning  round  to  support 
iiiff*rior  H»5ptal  ridge  more  niUiV  the  manner  of  the  Polypro- 
nt*i  than  of  the  I^halangcr-,.      hi  the  plane  through  the  point 
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whf.re  the  pidatine  process  is  fir^st  seen  distinct 
DoaxiUii,  the  inner  part  of  the  nasal-door  cartilage  cii 
upwards  and  a^nds  out  a  well  marked  though  fc*c 
Lht'  inferior  septal  ridge.  At  tlie  lower  ang^Je  of 
cartilage  tJiere  is  sent  d'*wn  a  short  process  into  tfc 
the  preuizixilliir  and  itn  palatine  proce^st. 

[mined lately  foU owing  this  plane  we  have  tlie  re 
ditiiin  shown  in  PI.  XLVii.  fig.  I L  The  outer  part  of 
uartilage  iy  detached  from  JacohsMin'a  cartilaj^e^  wh 
an  tin  Inner  plate  and  an  outer  l>ar.  It)  the  holloia 
rtnk'rior  portion  of  Jjiei.jhHoii"8  origan  opening  dir 
fintet'ior  part  of  the  tianal  fl<jijr,  and  in  n^i  way  dire 
wltJi  the  nf^^o-paktine  c&nal.  It  h  only  some  see 
in  tills,  after  the  oriy:an  is  quite  ck^se^l^  that  th# 
eanaj  luiiteii  with  Llie  na-sal  cavity.  In  other  resjjecl 
iirrangement  is  followed. 

The  relation  of  the  palatine  proces.^  to  the  ca' 
like  that  found  in  Petauruij  than  ui  Maeropus* 

In  the  early  fietal  npecimen  the  vascular  iind  glat 
*+f  (he  organ  luuinot  he  uoule  out  very  satisfaetrt^rih 
appjireutly  nothing  reniarkable  ahout  the  organ  it'* 

PILLSCOLOMYID^E.     (Plate  XLvm 

I  >i  the  M'unjhat  1  havt*  only  had  an  opportumng 
the  i'oitilitior]  in  a  half  grown  .specimen,  hut  lioae  h 
|;iuhHsh<^fl  I  wo  very  g*M>d  flections  of  an  early  m^ 
wtiif  h  I  have  tiikrti  the  liU^rtj'-  of  reprmlucing. 

/*/niiiculiit*if/H  trtttffhafj  Per,  tt  Less,^  (^^^^J  early  fo^ti 
It'  10 in.)  [afler  Kosej,  In  this?  early  f fetus  the  e 
>tt  lik  h  j^dy  resemhles  that  in  the  Daeyure,  Indeed^  if  J 
U*  lonjpareil  with  PI.  \u\  Hg.  H,  illustratijig  the  ff 
there  is  not  a  sin^  fi-  iV^ature  of  imiKirtance  in  which 
ea.»i  in."  detected h  The  orj^'an  ojH^iis  .similarly,  the 
J^vcitlnon  i^  Kuuihir,  the  pjilaline  processes  exaet 
further  Im^ju'  thr*  same  rehUioris  lo  the  eartilage^.  P 
whioJj  apparently  i^  i\  seetiun  through  the  jj4>!^terit) 
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shows  some  of  the  Diprotodont  characters,  e.g.^  the  carti- 
eing  considerably  apart,  and  the  organ  having  a  large  gland 
itering  it  from  above. 

icolomys  viitchelli,  Owen,  (half  grown  specimen).  In  this 
en,  which  may  be  taken  as  the  adult  type,  we  have  a  great 
ity  in  many  ways  to  the  condition  in  Phascolarctus.  Here 
is,  however,  but  a  very  feeble  development  of  the  outer 
oor  cartilage,  and  in  this  resembling  Macropus. 

*\.  XLViii.  fig.  3  we  have  a  section  through  the  posterior  part 
very  large  papilla — a  portion  of  the  papillary  cartilage 
still  seen.  At  this  plane  the  septum  dips  considerably 
the  level  of  the  nasal  floor,  and  has  by  the  side  of  the  deep 
i  a  descending  plate  from  the  nasal-floor  cartilage,  or 
y  rather  an  enormously  thickened  inner  end  of  the  cartilage. 
4  this  large  inner  part  of  the  nasal-floor  cartilage  becomes 
ore  developed  and  extends  down  into  the  hollow  formed 
n  the  premaxillary  and  its  palatine  process,  about  to  become 
ed  in  section.  Below  the  bony  isthmus  is  seen  the  very 
nd  oblique  naso-palatine  canal.  In  fig.  5  the  palatine 
i  is  detached  from  the  premaxilla,  and  in  the  gap  between 
tinct  descending  plate  which  almost  meets  the  naso-palatine 
nd  rests  on  the  palatine  process.  The  cartilage  is  excavated 
middle  for  the  anterior  part  of  the  organ,  but  its  roof  is 
and  united  with  the  feeble  outer  portion  of  the  naso- 
e  canal.  Fig.  G  shows  the  anterior  part  of  the  organ 
'1  in  the  hollow  of  Jacobsou's  cartilage  and  opening  into 
%o[>alatine  canal  exactly  as  in  Macropus.  Here  the  outer 
■  tlie  roof  cartilage  has  become  detached  from  the  outer 
our  cartilage.  A  little  behind  this  plane  the  lower  part 
i>l)'ton's  cartilage  passes  up  and  forms  a  complete  tube  for 
can  as  in  Phascolarctus.  The  palatine  process  is  situated 
luch  as  in  Macropus,  but  more  inferiorly. 

organ  is  fairly  developed,  and  more   than  half   fills   the 
ginous  tul>e.     At  its  upper  inner  angle  it  receives  a  nunilwr 
mi  ducts,  the  glands  lying  at  the  inner  side  of  the  u])per 
41 
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end  uf  the  tulje.  Two  lar^e  iier\es  lie  at  the  u] 
tnlje,  and  on  the  inner  side  ure  two  or  three  m 
veins.     There  is,  however,  no  hilar  plexus  as  in  P 

COMPAEATIVE    OBSERVATIONS. 

From  the  extimination  of  Jacolison's  organ  in  tl 
at  Marsupials,  it  will  l>e  noticed  that  although  i 
variations  tif  det^iilsj  tlie  same  general  plan  is  i 
though  thri  haliits  of  the  diffei*ent  animals  vary  gi 
the  lialjiits  are  very  distinct  ditferences  of  tooth  str 
some  of  the  animals  are  nocturnal  and  others  love 
some  gregarious  and  others  sM^litary;  all  poss 
developed  (.organs  of  Jaetibson,  and  in  all  have  W( 
type  of  fitrueture  followe*]-  Studies  in  Eutheriai 
the  same  eonelusions,  \\z,,  ifjat  the  type  of  orgai 
with  the  habiths,  but  i-eniaiu-^  constant  throughout 
apparently  not  very  nearly  related  animals.  F< 
liave  one  tyjje  in  sucli  tlisHiinilar  forms  as  the  Ox 
Dog,  Cat,  and  Hedgehog,  but  ijuite  a  difTerer 
R(xients.  From  this  constancy  of  type  followed 
is  manifest  liuit  it  must  be  a  very  valuable  factor 
cation  of  groups— apparently  of  more  importance 
dentition. 

Before  eoiinideriiig  the  niorp  bo  logical  importanc< 
vfiricties  irj  tlie  Mar^supiHlia,  a  few  general  obser 
wetL  In  Mjunmals  generally  it  would  seem  ths 
i»est  di'velupt^d  in  *imall  forms,  and  that  in  an im 
increa.st'tl  inucli  in  sm*  from  what  maybe  considers 
type,  the  organ  is  not  found  Ut  liave  increased  pro 
thoujih  Ktill  retaining  the  typical  sensory  chara 
lOOELsure  degenerate.  Tlien,  a^^ain,  in  all  forms  a 
are  imieous  glands  in  connection  with  the  organ 
cliarge  into  it.  In  small  forms,  ^jj.,  Mus,  Petauri 
ttc,  the  glanrls  tin*  few  and  mostly  situated  at  th< 
of  the  organ;  whilt*  in  relativefy  larger  forms  as  Lep 
*te,,  the  glamfs  are  numerous  and  open  into  the  org 
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lole  extent.  This  peculiarity  is  well  seen  in  the  two  species 
iyurus;  in  the  small  D.  viverrinus  the  glands  are  few,  while 
;  large  D.  maculatus  they  are  very  numerous.  I  am  not 
that  sex  has  anything  to  do  with  the  peculiarities  of  this 
kable  organ,  concerning  the  function  of  which  we  know  so 


the  three  Polyprotodont  genera  the  nasal-floor  cartilage  and 
ner  division  or  Jacobson's  cartilage  are  very  simple  in 
are  and,  as  already  pointed  out,  bear  considerable  resem- 
!  to  the  simple  Monotreine  type  of  Echidna.  In  Echidna, 
er,  the  organ  is  much  better  developed,  as  is  also  the  carti- 

By  comparing  the  series  of  sections  of  the  anterior  region 
x)l:)son's  organ  in  Echidna,  given  in  my  paper  on  the  organ 
,'obson  in  the  Monotremes,  with  the  similar  series  from 
irus  (PI.  XLi.)  there  will  be  found  no  difficulty  in  tracing  the 
ogy  of  the  parts.  In  fig.  5  of  the  Echidna  sections  Jac(»b- 
rartilage  is  found  on  section  to  be  C-shaped,  with  the  ui)[)er 
end  much  thickened.  By  comparing  this  with  PI.  XLi.  ^gs. 
ad  11  from  Dasyurus  and  Phascologale,  it  will  be  seen  that 
:hia  thickened  outer  rim  of  the  cartilage  in  Echidna  that 
es  the  outer  bar  of  Jacobson's  cartilage  in  Dasyurus.  In 
na,  on  passing  backwards,  the  lower  part  of  the  C  joins  the 

outer  thickened  bar  {fig.  6),  and  a  complete  capsule  is 
1;  and  on  tracing  the  outer  thickened  bar  still  further  back 
und  to  be  continuous  with  the  turbinal  plate,  and  represents 
bly  the  rudiment  of  a  turbinal  which  once  extended  right 

front  of  the  organ,  as  is  still  seen  in  Ornithorhynchus.  In 
inia  and  other  Polyprotodonts  the  main  differences  are 
pparently  to  the  feebler  cartilaginous  development.  The 
bar  is  present  at  first  in  connection  with  the  upper  part  of 
sun's  cartilage  as  in  Echidna,  and  almost  immediately  Ijehind 
>ening  of  the  organ  the  lower  border  of  Jacobson's  cartilage 
H  n>und  and  becomes  attached  to  it,  but  there  is  the  diffen^nce 
arsupials  that  as  a  rule  l)efore  the  lower  connection  is 
ished  the  upper  has  given  way,  so  that  there  is  usually  for 
rt  distance  a  detached  l>ar,  which  on  section  is  apparently 
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licit lier  atta<:The<:i  to  upper  or  lower  Ijorders.  In  I 
posterior  jwirt  of  the  orgaii,  the  upper  connection  gi 
have  tlie  irregular  U-shaped  apjiearance  as  in  Marsu 
thus  conclude  that  we  have  in  the  simple  Marsupi 
degenerate  Monotreine  type,  the  nuter  bar  being  t 
remain  hi  of  a  primitive  turbinal 

In  Didelphys  and  Peranieleft  we  have  a  short  ; 
nasopalatine  canal  ;  while  hi  Da^yurus  it  is  ra 
oblique-  In  Perameles  tliere  is  a  nmall  yet  dist 
prrx^esj*  of  JiwobHOii's  cartilage  in  tlie  notch  be 
ma.i(ill?iry  and  its  palatine  proceae,  a  process  which 
developed  in  all  the  Diprotodont^,  and  apparently 
of  the  lon^  anterior  process  which  supports  Jac( 
the  higher  martnnaU  nf  the  Cat  or  Sheep  type, 
there  is  only  a  sli^'ht  indication  of  this  process;  ai 
it  is  absent.  From  this  we  may  consider  that  I 
more  primiti\'e.  An  regartb  the  portion  of  Jaco 
Huivfwji'tcd  by  the  palatine  process  all  three  gen 
iJasyurus  the  support  is  on  the  lt>wer  edge  and  Iom 
iji  Didelphys  on  the  lower  inner  half;  while  in 
whole  inner  side  tif  the  cartilage  ia  supported  I 
proce^is.  Tn  neither  of  the  hitter  two  genera,  1 
lower  eiiij^e  of  thu  cartilage  completely  supported 
iXusyurus.  In  all  three  genera  there  is  but  a  sing 
aii<l  as  a  rule  the  !sii|v|>ly  of  mmous  gland  is  scan 
is  j>srnHar  in  having  n  small  anterior  prolongatic 
i  T I  :  n  I  van  ce  o  t'  1 1 1 1 M  i  pe  n  i  n  g ,  a  s  w  e  11  as  in  the  ex  t  rei 
of   the  secoii(Jarv  }>a]ate. 

Tn  the  Phalangers  wc  enter  c^n  a  well  differentia 
iwtM  reiihirkaltlr  jMiints  of  differ/ nee  from  the  pre 
til  lie  tVaoHl  in  the  cimsplex  nature  of  Jaeobson's  c 
anterior  regiorj  Theiv  is  a  well  developed  inferi* 
into  which  is  si'ut  a  cartilaginouH  pnx-essfrom  the  j 
prLi't  nf  tlir  iiasal-tlooi'  cartilage,  ami  which  is 
hotnifhkgous  with  the  similar  prfieess  in  the  Polyp 
addilifiU,  linwfa*  r,  there  is  an  ascending  process,  on 
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carnivorous  Marsupials  and  but  feebly  indicated  in  Pera- 
and  there  is  also  a  very  marked  descending  process  by  the 
the  nasopalatine  canal  in  the  notch.  The  ascending  and 
ding  processes  are  well  seen  in  their  adult  condition  in 
V.  fig.  4,  representing  the  condition  in  the  adult  Pseudo- 
while  their  mode  of  development  is  well  seen  in  Plate  xlv. 
mting  the  different  stages  of  the  young  Trichosurus.  By  corn- 
PL  XLiv.  fig  4.  with,  say  PI.  XLiii.  fig.  1,— the  condition  in 
mng  Perameles,  and  fixing  the  two  unquestionably  homo- 
parts — the  processes  passing  into  the  inferior  septal  ridges 
two  additional  processes  will  be  readily  seen.  In  the 
ive  condition  of  the  palatine  processes  there  is  also  a  marked 
nee  from  that  of  any  of  the  Polyprotodonts.  In  those 
it  is  always  apparently  developed  as  a  small  curved  splint, 
•ting  a  considerable  area  of  the  cartilage.  In  the  Phalan- 
is  developed  as  a  rod  along  the  middle  of  the  inner  side  of 
wn's  cartilage.  This  would  lead  one  to  assume  that  the 
;  region  of  Jacobson's  cartilage  in  the  Phalanger  is  probably 
Dgous  with  the  lower  third  of  the  cartilage  in  Dasyurus, 
is  the  region  where  the  palatine  process  first  developed. 
B  be  so  the  downward  process  in  the  Phalangers  would 
p  the  more  manifestly  an  additional  development, 
its  posterior  parts  Jacobson's  cartilage  follows  much  the 
ines  as  in  the  Polyprotodonts.  The  outer  part  of  the  ridge 
*  very  early  becomes  separated  into  the  outer  bar  of 
wn's  cartilage,  which,  after  being  isolated  for  a  short  dis- 
becomes  attached  to  the  under  part  of  Jacobson's  cartilage, 
le  condition  differs  little  from  that  of  the  Polyprotodonts. 
•gan  itself  is  very  similar  to  that  in  Dasyurus  or  Didelphys; 
is,  however,  one  very  constant  difference  in  that  while  in 
jlyprotodonts  there  is  only  a  single  blood  vessel  running 
the  hilus,  in  the  Phalangers  there  is  a  distinct  plexus.  At 
treme  anterior  end  there  is  usually  one  or  two  large  veins, 
lese  on  passing  backwards  divide  into  four  or  five  large  sul)- 
branches  which  run  parallel  along  the  hilus.  This  is  a 
:ter  met  with  in  the  Monotremes,  but  it  is  probably  not  of 
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ftiiy  very  deep  significance,  aja  in  the  Mouse  tlier 
hilar  veai^el,  while  in  the  allied  Guinea  pig  th 
plf'xus  Still  it  is  interefiting  to  note  that  the  p 
ttiiiuiig  the  PiialaiijtjerSj  su  far  as  known.  The 
mucaua  glands  is  very^  raiiable  anteriorly;  in  I 
cluruH  and  PetauroideH  they  are  absent  or  i 
Tiiehosurusi  thuy  are  ahuudant.  As  already  o1 
point  of  little  importance. 

In  PhascolarctuiS,  not  having  examined  the  ec 
the  parts,  it  would  he  rm^h  to  say  much  on  the 
the  organ.  Apparently  the  ^idult  organ  and  car 
f!(*ni5iderahly  from  those  in  the  Phal angers.  Its 
points  are  — (!)  the  large  proportional  developm 
fltK>r  cartilage;  (2)  the  low  po?*itian  i*elative  to 
Jacohson  oecapied  by  tlie  palatine  process ; 
development  of  the  vomer;  (4)  the  persistence  of 
rodf;  (^)  the  cotnplete  tube  formed  by  Jacobioti 
(fi)  the  presence  of  a  plexus  on  the  outer  sir 
Whether  a^  a  parallel  development  or  ajs  indic^i 
is  dlflicnlt  to  say,  but  thei*e  iti  a  very  decided  rese 
wjij^s  t*>  the  condition  in  the  Wombat* 

In  the  Macrojjodii,  tliough  there  are  feature*  e 
the  Phal angers  botli  the  at^cending  and  deiiceni 
tht-  innt^r  parts  of  the  nasal-tloor  cartilage  are  ] 
Macropus  the  descending  process  is  due  more  to 
rrf  the  nji^sal-floor  cartilage  than  to  a  distinct  doi? 
ill  ^EpvpryinnuH  the  downgrowth  though  short 
rti  least  in  the  foetus.  In  Maci-opus  the  relati' 
palatine  canal  to  the  opening  of  the  organ  and 
fulhjw  the  UJsUal  type.  In  jEpyprji^mnus,  howev 
jH'jvctically  no  diiTerenee  in  other  details,  the  rei 
far-  aFi  my  studies  go^  unique  condition  of  the  or 
to  the  anterior  nasal  Hoor^  and  not  into  the  naa 
This  is  practically  the  condition  which  we  find  in  a 
ill  the  Rod  en  ti  a.  If  the  section  (PL  XLVJI.  iig 
the  cimdition  in  the  Rat-Kangai-oo  be  comimi^ 
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an  in  Ditieli>lv3'8  (PI.  xlii.  fig.  7)  it  will  be  seen  that  the 
liarity  is  only  due  to  a  slight  difference  in  the  relative 
ion  of  the  iiiis*>  palatine  canal  In  the  low  position  occupied 
le  j>alatine  prucrtss  and  the  simple  condition  of  the  nasal-floor 
lagf!  the  Rat'Kungaroo  comes  considerably  nearer  the  Poly- 
Atmt^  than  iUx's  Macropus. 

ie  Wombat  iji  its  early  condition  shows  a  very  marked 
^jiient  with  Danyurus,  and  also  considerable  agreement  with 
rprymnus,  tbotigh  the  organ  opens  in  the  usual  way.  In  the 
t  the  cartilaginous  development  is  on  the  type  of  the  Macro- 
,  though  the  perfect  cartilaginous  tube  formed  by  Jacobson's 
lage  gives  it  mure  of  the  appearance  of  Phascolarctus. 

Conclusion. 

xan  the  study  of  this  limited  region  in  the  snout  of  the 
lupiah  we  get  a  number  of  interesting  suggestions  in  the 
iA  apjmrf'nt  atlinities.  In  the  first  place  there  can  be  little 
t  in  placing  T'tTameles  with  Dasyurus  and  Didelphys  and 

fn>rn  the  Piid.mgers,  and  though  it  is  more  differentiated 
either  it  fteem^  to  retain  certain  primitive  characters  lost  in 
ithers.     The  Plialangers  are  all  closely  allied,  though  it  would 

that  Triehi*>iurus  is  a  little  further  differentiated  than 
dochiru^  and  Petaurus.  Phascolarctus  is  a  much  modified 
al>erranf  f  inu,  and  it  seems  probable  that  a  study  of  the 
*wil[  reveal  that  it  is  not  so  near  the  Phalangers  as  has  been 
wed*     The  Katigaroo  group  though  allied  to  the  Phalangers 

reganlM  t]m  rr^'ion  under  consideration,  nearer  the  Polypro- 
its;  and  the  Rat -Kangaroo,  though  slightly  aberrant,  helps 
ridge  over  the  gap.  The  Wombat  is  a  very  near  ally  of  the 
itive  or  ancestral  Macropods  apparently,  though  it  has  l)ecome 
1  rritidiBed  ahmg  an  independent  line. 

must  ackn  IP  w  ledge  my  indebtedness  to  Sir  William  Flower 
fie  speeimenh  *>f  Didelphys  examined;  to  Mr.  A.  G.  Hamilton, 
L  Kembla,  N.8.W.,  for  the  young  and  adult  Perameles;  and 
ruf.  WiUon  for  the  permission  to  examine  his  sections  of  the 
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f^Etal  j\Iacropu9.  In  addition  I  ajn  intiebteii  t 
Turner,  Prof.  Wilson,  and  Dr.  Elliot  Smith  fgr  \ 
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REFERENCES  TO  PLATES, 

a.J.o,,  a^teno^  probngatiou  of  Jacobson's  orgu^u;  «. 
gin  rid  ;  J^r.^  Jacobson'a  cartikgG  ;  Jo. ,  Jacolmon'a  orguti 
duct;  Mx.f  inftxilla;  n,,  nerve  j  w»/f*-,  nHaal-Boor  €{^rti1< 
glivud  duct;  n.p.r.^  naso-paUtJiie  c«nnl;  h.j»»,  ntisal  Beptu; 
biirof  iTacobsotfd  cartilftge;  o.itj'.n.^  r^utft  uafi&l -floor  ciartila 
cartilage;  Pmx^,  prema  x  i1  la  r  p.Pmx^  paint  me  procea»  of 
ridge  proceaa  of  Jacobaon'fi  cartilage;  r,,  Vcm;    Vq.^  vomc 

Platk  iLr* 
Dai^yw^a  aud  Phottcotogtilt. 

Pig«.     i  -  4. — Transverse  vertical  eectiou  of  Jj^cobaott^e  or 

in  D.  i-ii*e^)*jimt>i  (mrtui*  feet,  he*d  length 

Pigs,    5  -  9,— The  nanie  in  D.  mvtrTinu9  (two -third s  growi 

Fiti^.  10-12. — The  Hani e  in  Phnsrolcf^^.  ^^ntrifft^a  (mam. 

pLATli   XUt. 

Figs.  1  '  3.^ — Tmn averse  section  of  re^jion  of  Jaf!^bson*s  oi 
Munna  (mam.  fut..  bead  length  14  mm  J, 

Figs.  4  *  gk — The  sunie  in  D.  fiiar^tfdaiJit  [mMa.  foct,,  heai 
X  14. 

^g,.  P.^Traneverae  section  of  Jacohaon**   ^rgaji   ir 

{mam,  fu'tj,    x  33. 

Plate  kliii„ 

Figs^     1-3.  — Tranaveraa  vertical  »eetioij  of  region  of  Jb( 
Pfjrim<^lrji  tm'fitfa  (n~JAm.  ftt't,,  bettd  l*?ngt 
Fig*.    4  -  7>— The  muw  iu  /'.  fr«i*w^i  ( t  wo  -  thirds  grown). 
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8. 
911.. 


47. 

89. 

1012. 


13. 
4-6. 
7-9. 

16.- 
7-9.- 

13. 
49. 
10-12. 

1-2. 
3-7. 


— Transverse  section  of  Jacobson's  organ  in  P.  na»uta  (two-thirds 

giown),  X  27. 
—Transverse  section  of  region  of  Jacobson^s  organ  in  P.  namUa 

(adult;,  X  14. 

Platk  XLIV. 

Paeiuiochit^is,  Pttauroides,  and  Petaurus. 

—Transverse  section  of  region  of  Jacobson's  organ  in  Pseudo- 
chiras  peregrinus  (mam.  foet.,  head  length  8 '5 mm.),   x  40. 
—The  same  in  P.  peregrimis  (adult),   x   II. 
--The  same  in  Petauroides  volaiut  (adult),  x   10. 
—The  same  in  Pttuurus  brtricepn  (adult),   x  16. 

Plate  xlv. 

Trichosurus. 

— Transverse  section  of  region  of  Jacobson's  organ  in  Tricho8urun 

t*idpecula  (mam.  foet.,  head  length  7*5  mm.),  x  36. 
—The  same  in  T,  viUi)eruia  (mam.  feet.,  head  length  105  mm.), 

X  42. 
—The  same  in  T.  oul}ieada  (mam.  foet.,  head  length  20  mm.), 
X  18. 

Plate  xlvi. 

TrichoHurus  atid  Pha^colarctus, 

-Transverse  section  of  region  of  Jacobson's  organ  in  Trichomi- 

ruB  mdpecula  (adult),  x  10. 
-The  same  in  PhoAColarctim  rinereits  (half  grown),   x  7. 

PlJlTB  XLVII. 

Mcicropua  and  ^Epyprymnus, 

—Transverse  section  of  region  of  Jacobson's  organ  in  Afacropiuf 

sp?  (early  foetus,  body  length  29  mm.) 
—The  same  in  M.  uaiahahut  (mam.  fost.,  head  length  50  mm.), 

X  10. 
— The  same  in  ASpypyrmniiM  rx^eAce.ns  (mam.  foet.,  head  length 

15*5  mm.),  x  25. 

Plate  xlviii. 
PhoAcolomys, 
— Trausverse  section  of   region  of  Jacobson's  organ  in  PhoH- 
colomys  womfmt  (foetus,  body  length  19  mm.),  after  Rose, 
X  .37. 
—The  same  in  P.  mitcheUi  (half  grown),  x  6. 
—The  same  in  P.  mitcheUi  (half  p^rown),  x   18. 
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ON  A  NEW  SPECIES  OF  Af AC  AD  AMI  A,  TOGETHER 
WITH  NOTES  ON  TWO  PLANTS  NEW  TO  THE 
COLONY. 

By  J.  H.  Maiden,  F.L.S.,  and  E.  Betchb. 

Macadamia  intkgrifolia,  sp.nov. 

Small  bushy  tree,  glabrous  except  the  inflorescence  and  young 
shoots.  Leaves  petiolate,  irregularly  whorled  in  threes,  oblong- 
lanceolate,  entire,  obtuse,  about  5  to  7  inches  long,  strongly 
reticulate.  Flowers  in  axillary  simple  racemes  often  as  long  as 
th«  leaves,  generally  in  pairs  irregularly  clustered  on  the  rhachis. 
Pedicels  about  2  lines  long,  minutely  pubescent.  Corolla  2  to  3 
lines  long,  nearly  glabrous.  Hypogynons  glands  united  in  a  ring. 
Ovidary  hairy,  style  glabrous  or  nearly  so,  with  aclavate  stigmatic 
end.  Fruit  globular,  with  a  coriaceous  exocarp  and  a  hard 
endocarp,  about  \  inch  diameter. 

Hah. — Camden  Haven,  New  South  Wales.  Collected  about  30 
years  ago  either  by  Mr.  Charles  Moore  or  Mr.  Carron,  a  former 
Biitanical  Collector  of  the  Sydney  Botanic  Gardens. 

Closely  allied  to  the  Nut-tree,  Macadamia  terni/olia,  F.v.M. 
{of  New  South  Wales  and  Queensland),  from  which  it  is  readily 
distinguished  by  the  petiolate  entire  leaves,  rather  smaller  fruits 
and  less  hairy  flowers  and  inflorescence. 

It  may  be  pointed  out  that  the  sucker  leaves  have  occasionally 
leaves  with  toothed  margins,  and  shorter  petioles,  somewhat 
reiiembling  the  leaves  of  M,  ternifolia,  which  shows  the  ancestral 
relationship  of  both  species  of  Macadamia^  but  as  the  full  grown 
leaves  are  constant  in  the  characters  indicated,  and  for  other 
reuf^ons,  we  have  no  hesitation  in  keeping  the  two  species  separate. 

The  following  notes  in  regard  to  Macadamia  and  Helicia  may 
Ik.*  convenient  for  reference. 

Bentham  (Flora  Australiensis,  v.  406)  recognises  3  species  of 
Macadamia,  viz.,  M.  Youngiana,  F.v.M.,  M,  ternifolioy  F.v.M., 
and  J/,  verticillalaf  F.v.M. 
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Bentham  and  Hooker  (Genera  Plantarum,  iii.  178)  reduce  these 
to  two,  pointing  out  that  M.  verticiUata  has  been  erroneously 
described  as  a  Afacaclamia  from  a  cultivated  plant  in  the  Botanic 
GanJens,  Sydney,  which  has  been  proved  to  be  a  South  Africai) 
plant  Brabejum  titellalifolium,  Linn.  The  species  has  since  been 
lost  to  the  Garden. 

F.  V.  Mueller  (Census  of  Australian  Plants)  recognises  but  one 
species  of  Macadamia,  viz.,  i/.  lernijolia, — M,  Youngiana  being 
transferred  to  I/eficia. 

Baillon  unites  Macadamioy  as  well  as  several  species  hitherto 
dejicribed  under  Helicia,  with  the  American  genus  Andripetahim^ 
8chott  (Baill.  Vol.  ii.  p.  414).  The  characters  of  Andripetalum 
are  ovules  2,  descending,  suborthotropous. 

A  Engler  (Die  natiirlichen  Pflanzen-familien)  recognises 
Mficailamia  1  species  in  Australia;  Helicia  25  species  in  Asia, 
Malayan  Archipelago,  and  Australia;  Andripetalum  is  not  men- 
tioned. We  are,  however,  of  opinion  that  Engler  probably  followed 
Baron  von  Mueller  with  regard  to  Australian  plants  of  these 
genera. 


Kate  on  a  I'lant,  hitherto  only  recorded  frotn  New  Guinea,  found 
in  New  South  Wales, 

Cheirostylis   grandiflora,   £lume,   "Collection  des  Orchidees   les 
plus  remarquables  de  I'Archipel  Tndieu  et  du  Japon,"  Plate  1 3. 
"  In  moist  forests  lietween  rocks  on  the  coast  of  New  Guinea." 
A  [)lant  of  this  species  was  collected  by  Dr.  W.  Finselbach  t)n 
rocky  hills   "  in    a  shady  locality  in    the  dense  scrub,"  on  the 
Riclinumd  River,  near  Lismore.      It  will  l>e  seen  that  in  New 
Houth  Wales  it  grows  under  conditions  practically  identical  with 
th'»Ht»  undor  which  it  occurs  in  New  (luinea      It  is  a  very  pro- 
nounced saj)n)pliyte,  growing  on  dead  leaves.      In  fact  some  of 
the  Richmond  River  specimens  were  living  on  a  layer  of  leaves 
only  J  inch  thick,  and  under  this  layer  was  the  bare  rock.     The 
«p|)er  side  of    the  creeping  rhizome  is  nearly  always  exposed  to 
the  lij^ht,  or  at  all  events  to  the  air,  and  when  it  is  found  between 
stones  the  rhizome  is  alwavs  fixed  to  dead  leaves. 
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The  discovery  of  this  New  Guinea  plant  in  New  South  Wales 
adds  a  genus  to  the  flora  of  Australia.  It  is  perhaps  identical 
with  Gaatrodia  ovata,  F.  M.  Bailey  (Botany  Bulletin,  No.  xiv. 
p.  13,  Dept.  Agriculture,  Queensland,  1896),  and  possibly  identi- 
cal with  the  Ancectochilus  ("  species  unascertained  '*)  recorded  as 
having  been  found  in  Queensland.  See  Mueller's  Census  (2nd 
edition,  p.  188). 

The  genus  Ancectochilus  resembles  Cheirostylis  closely  in  habit, 
and  the  two  genera  may  be  easily  confounded  from  imperfect 
material. 

A  shortened  translation  of  Blume's  original  description  uf 
Cheiroatylis  grandijlora  is  given  herewith,  as  a  matter  of 
convenience. 

Cheirostylis  GttANDiFLORA,  Blume. 

Herb  with  a  creeping  fleshy  rhizome,  constrict^  between  the 
nodes.  Scape  ascending,  terete,  minutely  glandular-hairy  in  the 
upper  part  and  with  two  distant  sheathing  bracts  between  the 
flowers  and  leaves.  Leaves  generally  4,  |  to  above  1  inch  long, 
and  ^  to  I  inch  broad,  3-  to  5-nerved  and  faintly  reticulate, 
brownish- green  and  somewhat  purplish  above,  pale-purpurascent 
underneath.  Flowers  generally  3  on  the  scape,  rarely  solitary, 
shortly  pedicellate  and  with  a  bract  on  the  base  of  the  pedicel. 
Sepals  connate  to  above  the  middle,  with  a  gibbous  base,  pale 
rose-coloured  and  minutely  glandular-hairy  outside.  Petals 
adnate  to  the  limb  of  the  dorsal  sepal.  Labellum  white,  with  a 
canaliculate  gibbous  base,  adnate  to  the  column,  the  erect  concave 
base  with  inflexed  margins  and  4  flliform  appendices  inside  on 
each  side,  the  exserted  limb  dilated,  2-lobed,  with  cuneate  lobes 
laciniate  at  the  end.  Column  short,  thick,  with  2  erect  appendages 
in  front,  about  as  long  as  the  2-cleft  rostellum.  Anthers  short, 
acuminate,  caudicle  elongated. 


Note  on  Grevillea  alpina,  LindL^  new  for  New  Soutli  Wales. 
This  species  has  hitherto  only  been  recorded   from  Victoria 
(B.   Fl.    V.    441).      It  was  collected  by  Major  (afterwards  Sir 
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Thomas)  Mitchell  in  his  celebrated  exploration  of  what  is  now 
the  sister  colony,  and  was  described  by  Lindley.  Our  New  South 
Wales  specimens  came  from  Albury,  and  were  communicated  by 
Mr.  T.  C.  Bumell  in  August  last.  The  flowers  of  our  N.S.W. 
specimens  are  orange-red,  merging  into  yellow  in  the  upper  half 
(**  brownish-red,"  Mitchell),  and  nearly  glabrous  outside,  as  figured 
in  Bot,  Mag.  t.  5007,  and  not  villous  outside  as  described  by 
Bentham.  Nevertheless  Lindley's  type  specimens  already 
referred  to  have  villous  flowers,  and  are  somewhat  different  in 
general  appearance  from  the  Albury  specimens.  It  might  be  a 
matter  for  further  investigation  to  ascertain  to  what  extent  the 
species  is  variable  before  proceeding  to  name  a  variety.  The 
species  itself  is  readily  recognised  by  the  remarkably  long 
hypogynous  gland  which  projects  almost  horizontally  into  the 
gibbosity  of  the  corolla  (perianth). 
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DESCRIPTIONS  OF  SOME  NEW  ARANEID^  OF  NEW- 
SOUTH  WALES.     No.  7. 

By  W.  J.  Rainbow. 
(Entomologist  to  the  Australian  Museum). 

(Plate  XLix.,  figs.  1,  2,  3,  3a.) 

The  present  paper  contains  descriptions  of  three  species  new  to 
science,  and  which,  taken  collectively,  must  form  a  valuable 
addition  to  our  knowleclge  of  the  Araneidan  fauna  of  this  con- 
tinent. Of  these,  Epeira  coronal  a  is  exceedingly  interesting  on 
account  of  its  extraordinary  structure;  the  second — Pachygnalfta 
vHperba, — one  of  a  small  collection  taken  by  Mr.  Ogilby  during 
an  excursion  to  Cooma,  is  a  remarkably  beautiful  spider,  the 
silvery  granules  that  decorate  the  superior  surface  of  the  abdomen 
appearing  like  jewels  against  the  back-ground  of  dark  brown. 
The  most  important  of  the  present  series,  however,  is  a  new 
species  of  "  flying "  spider,  for  which  I  propose  the  name  Athts 
sphndens.  In  1874  the  Rev.  O.  P.  Cambridge,  F.Z.S.,  described 
and  figured  in  '*  Annals  and  Magazine  of  Natural  History,"*  an 
Attid  for  which  he  proposed  the  name  A.  volans.  From  that 
singular  spider  the  one  now  described,  although  possessing  a 
remarkable  aflinity,  is  nevertheless  sufficiently  distinct  to  warrant 
the  creation  of  a  new  species.  Each  is  beautifully  coloured,  but 
the  scheme  of  ornamentation  is  widely  different.  In  A.  volans  the 
caput  is  ornamented  with  three  longitudinal  bars  of  soft  greyish- 
green  and  two  of  scarlet,  whereas  A.  spleitdens  has  a  curved 
transverse  bar  of  scarlet  but  no  longitudinal  bands;  then  again 
the  scheme  of  ornamentation  on  the  aMomen  of  each  is  also 
different  But  the  chief  reasons  for  describing  this  species,  and 
which  must  have  the  weightiest  considerations  in  such  cases,  are  to 


Vol.  xiv.  4th  iSeries,  pp.  178)80,  Plate  xvii.  figs.4-4rf. 
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be  foand  in  the  fact  that  not  only  are  the  corpulatory  organs 
somewhat  more  complicated  than  in  A.  volans,  but  the  legs  of  A, 
fpUndens  are  more  numerously  spined.  When  immersed  in  spirit 
the  bright  colours  entirely  disappear,  but  upon  being  withdrawn 
from  the  tube,  and  exposed  to  the  atmosphere,  the  spider  soon 
redisplays  its  gorgeous  livery. 

Family  EPEIRID^. 

Genus  E  p  e  i  r  a,  Walck. 

Epeira  coronata,  sp.  nov. 

(Plate  XLix.,  fig.  1.) 

5-  Cephalothorax  4  mm.  long,  3  mm.  broad;  abdomen  12  mm. 
in  circumference. 

CepItaJofhorax  dark  brown,  convex,  longer  than  broad.  Caput 
moderately  hairy,  prominently  elevated,  summit  surmounted  with 
two  lateral  coniform  tubercles,  seated  about  four  times  their 
individual  diameter  from  lateral  eyes ;  normal  grooves  and 
indentations  distinct.  C/ypens  moderately  convex,  dark  brown, 
with  faint  lateral  grooves  radiating  from  the  centre.  Marginal 
Innd  narrow. 

Eyes  black;  the  four  comprising  the  central  group  forming  a 
sqoare  or  nearly  so,  and  elevated  upon  a  high  and  prominent 
tubercle;  lateral  pairs  minute,  placed  obliquely  on  tubercles,  and 
not  contiguous. 

Leys  reddish-brown,  hairy,  moderately  long,  robust ;  relative 
lengths  1,  2,  4,  3;  the  first  and  second  pairs  are  considerably  the 
longest,  and  co-equal,  and  the  third  pair  the  shortest. 

Palpi  moderately  long,  robust,  reddish-brown,  and  hairy. 

Falces  concolorous,  robust,  hairy;  a  row  of  three  teeth  on  the 
margins  of  the  furrow  of  each  falx;  fangs  strong,  reddish-brown  at 
their  base,  wine-red  at  the  points. 

Maxilla  club-shaped,  pale  yellow,  inclining  inwards,  a  few  short 
baire  at  extremities. 
42 
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Lahinm  broad,  short,  rounded  oflF  at  apex,  reddish-brown  at 
base,  pale  yellowish  at  tip. 

Sternum  shield-shaped,  brown,  moderately  clothed  with  long 
coarse  hoary  hairs. 

Abdomen  somewhat  spherical,  projecting  over  base  of  cephalo- 
thorax,  moderately  clothed  with  short  hairy  pubescence,  and 
surrounded  with  a  corona  of  large  and  prominent  tubercles; 
inferior  surface  shiny  black  at  anterior  extremity,  sides  aDd 
posterior  extremity  yellowish,  with  hoary  pubescence. 

Epigyne  a  transverse  curved  slit,  the  curvature  directed  forwards. 

Hah, — New  England;  collected  by  Mr.  A.  M.  Lea. 

Family  PACHYGNATHID^. 
Genus  Pachyonatha,  Sund. 
Pachygnatha  supbrba,  sp.  nov. 

(Plate  XLix.,  fig.  2.) 

9.  Cephalothorax  2  mm.  long,  1^  mm.  broad;  abdomen  4  mm. 
long,  2  mm.  broad. 

Cephalothorax  dark  mahogany-brown.  Caput  slightly  elevated, 
arched,  normal  grooves  distinct;  a  few  long  hairs  surrounding 
ocular  area.     Clypeus  broad,  arched.     Marginal  band  broad. 

£ye8  of  an  opaline  tint,  arranged  in  two  rows,  slightly  curved 
the  curvature  directed  forwards;  the  two  centre  eyes  of  the  front 
row  are  rather  close  together,  and  are  separated  from  each  other 
by  a  space  equal  to  once  their  indi\^dual  diameter,  cmd  those  of 
the  second  row  by  a  space  equal  to  one  diameter  and  a  half; 
lateral  eyes  close  to  each  other  also. 

Legs  moderately  long,  pale  yellow,  clothed  with  long  yellow 
hairs,  and  armed  with  a  few  long,  fine  spines. 

Palpi  similar  in  colour  and  armature  to  legs. 

Falces  dark  mahogany-brown,  divergent. 

Maxillce  concolorous,  arched,  inclining  inwards. 

Labium  concolorous  also,  rather  broader  than  long,  arched. 

Sternum  cordate,  concolorous,  smooth,  slightly  arched  and 
furnished  with  a  few  short  yellowish  hairs. 
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Abdomen  ovate,  boldly  projecting  over  base  of  cephalothorax. 
Colours:  running  down  the  centre  from  anterior,  and  terminating 
close  to  posterior,  extremity  is  a  broad  pale  yellowish  patch, 
slightly  broadest  in  front,  and  moderately  and  finely  punctated; 
the  patch  is  broadest  at  its  anterior  extremity  and  bordered  in 
front  and  laterally  with  a  sinuous  line  of  bright  silvery  granules; 
Uterally  the  colour  is  dark  mahogany- brown ;  inferior  surface 
brown,  but  a  shade  lighter  in  tint. 

Epigyne  a  simple  transverse  slip. 

Hob. — Cooma*;  collected  by  Mr.  J.  D.  Ogilby. 

The  position  of  the  genus  Pachygnatha  in  the  system  of  the 
claKsification  of  the  Araneid(e  is  not  yet  finally  determined. 
Certain  authors,  as  Westring,  Ohlert,  Simon,  Lebert,  and  others 
teaociate  it  with  the  family  Theridiidce,  but  Thorell  points  out 
that  the  spiders  of  the  genus  Pachygnatha  deviate  from  the  typical 
Tliendiidm ;  Bertkau  considers  the  genus  as  representing  an 
independent  group,  to  which  he  also  refers  the  genus  Tetragnafha; 
Menge,  that  it  forms  an  independent  family,  of  which  it  is  the 
sole  representative;  finally,  Staveley  associates  the  genus  Pachy- 
gnatha with  the  family  Linyphiida:.  In  commenting  upon  this 
question  Wagner  remarks  that  the  study  of  these  spiders,  which 
19  very  incomplete,  has  led  him  to  the  conclusion  that  the  grouping 
of  Menge  is  the  nearest  approach  to  the  truth,  but  in  adopting 
Menge's  classification,  he  does  not  consider  the  question  settled, 
and  accepts  provisionally  the  position  allotted  by  that  author 
to  this  genus,  t  After  giving  the  subject  considerable  thought 
and  study,  I  have  also  come  to  the  conclusion  that  Menge's 
elucidation  of  the  position  is  the  most  correct,  and  consider  it  not 
unlikely  that  it  will  ultimately  be  accepted. 


*  This  ipecies  appears  to  have  a  very  wide  range.  Since  the  above  was 
written  I  have  received  a  specimen  from  Gitboine,  Victoria,  Mr.  George 
Lyall,  Janr.,  having  collected  it  at  that  locality. 

t  M6m.  de  I'Acad.  Imp.  des  Sci.  de  St.  P^tersbourg,  vii«  S^rie,  Tome 
ilii.^  No.  11.  V  Industrie  des  Araneina:  Ilecherches  de  Woldemar  Wagner, 
1W4.  p.  160. 
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Family  SALTICID^. 

Genus  Attus,  8im. 

Attus  splendens,  sp.  nov. 

(Plate  XLix.  figs.  3,  3rt.) 

$.  Cephalothorax  2J  mm.  long,  2  mm.  broad;  abdomen  2J  mm. 
long,  2  mm.  broad. 

Cephalothorax  steel-blue,  broad,  glossy.  Caput  steel-blue 
banded  across  the  front  with  a  broad  curved  bar  of  bright 
scarlet  granules  and  scale-like  hairs,  the  curvature  directed  for- 
wards; in  front,  and  surrounding  the  anterior  row  of  eyes,  there 
is  a  brush  of  short  tawny  hairs.  Clupeiis  broad,  high,  rather 
flat,  narrowest  at  its  posterior  extremity;  at  the  junction  of  the 
cephalic  and  thoracic  segments  there  is  a  broad  but  somewhat 
shallow  depression,  surrounded  by  a  series  of  four  white  tufts  or 
hairy  brushes,  the  outer  margins  of  which  are  surrounded  with 
tawny  hairs;  sides  steel-blue  moderately  clothed  with  tawny  hairs. 
Marginal  hand  fringed  with  hoary  pubescence. 

Eyes  arranged  in  three  rows,  and  nearly  forming  a  square, 
those  of  the  front  row  of  a  bright  emerald  green ;  of  these 
the  two  median  eyes  are  sensibly  the  largest;  the  two  comprising 
the  second  row  are  much  the  smallest  of  the  group  and  are  also 
of  a  bright  emerald  green;  the  third  row  are  somewhat  smaller 
than  the  lateral  eyes  of  the  anterior  series,  and  are  of  an  opaline 
tint. 

Legs  moderately  long  and  strong,  yellow-brown,  clothed  with 
hoary  hairs,  and  armed  with  short  stout  spines;  relative  lengths 
3,  4,  2,  1. 

Palpi  concolorous,  short ;  radial  joints  rather  longer  than 
cubital,  thickly  clothed  with  long  white  hairs  on  the  upper  surface, 
and  very  sparingly  clothed  with  exceedingly  short  white  hairs  on 
the  under  side;  copulatory  organ  a  large,  oblong  corneous  lobe 
hollowed  on  the  under  side  and  rather  complicated. 


BY    W.    J.    RAINBOW.  633 

Fulces  dark  brown,  conical,  divergent  at  apex,  seated  well  back 
l>ehind  the  frontal  margin. 
A/uxillctf  labiumj  and  sternum  concolorous.  « 

Abdomen  oblong,  narrowest  in  front,  slightly  overhanging  base 
of  cephalothorax,  truncated  at  posterior  extremity ;  upper  side 
furnished  (as  in  A.  volaiis,  Camb.)  with  an  epidermis,  which  is 
continued  laterally  on  either  side  to  an  extent  considerably 
exceeding  the  width  of  the  abdomen,  and  of  an  elliptical  form; 
the  outer  portion  of  this  epidermis  on  either  side  is  capable  of 
being  depressed  and  folded  round  beneath  the  abdomen,  or 
elevated  and  expanded  to  its  full  width  after  the  manner  of 
wings.  The  whole  of  the  epidermis  is  densely  covered  with  short 
and  scale-like  hairs,  which  give  the  different  tints  and  hues  to 
the  abdomen ;  in  the  front  and  at  the  sides  the  colour  is  bright 
green;  upon  the  upper  surface  there  is  a  large  oval  ring  of  scarlet, 
the  inner  margins  of  which  are  bordered  with  bright  green 
granules ;  in  the  centre  there  is  a  large  patch  of  reddish-grey, 
surrounding  a  smaller  and  somewhat  oval  patch  of  scarlet; 
immediately  below  posterior  margin  of  the  scarlet  oval  ring  there  is 
a  short,  broad  transverse  patch  covered  with  green  granules,  and 
fringed  sparingly  at  ultimate  extremity  with  scarlet  scale-like 
hairs;  lateral  flaps  furnished  with  bright  green  granules  and 
Hcale-like  hairs,  becoming  less  brilliant  towards  their  ultimate 
extremities;  under  side  of  a  greenish  grey  colour,  thickly  clothed 
with  short  scale-like  hairs. 
Uab. — Sydney. 


EXPLANATION  OF   PLATE. 

Fig.  1  — Epeira  coronatay  ?  . 

Fig.  2  — PfwhygncUka  saperha^  9  • 

Fig.  3  — AHha  ^pltndem  <J. 

Fig.  3a —     ,»  ,,  showing  epidermis  folded  under. 


634 


CONTRIBUTIONS  TO  A  KNOWLEDGE  OF  THE  ARACH 
NIDAN  FAUNA  OF  AUSTRALIA.     No.  L 

By  W.  J.  Rainbow. 
(Entomologist  to  the  Australian  Museum). 

(Plate  XLix.,  figs.  4,  4a,  ib.) 

In  this  series  of  papers  it  is  my  intention  from  time  to  time  to 
work  out  such  material  as  could  not  well  be  considered  or  studied 
under  the  same  headings  as  those  papers  already  published  by  me. 
In  the  first  instance,  the  title  restricted  me  solely  to  the  AraneidtK 
and  in  the  second  place  confined  my  attentions,  so  far  as  descrip- 
tions were  concerned,  to  New  South  Wales.  The  title  of  the  new 
series  will,  therefore,  give  me  a  much  wider  field,  both  from  a 
zoological  and  geographical  point  of  view,  and  enable  me  to  record 
species  and  discuss  questions  appertaining  to  other  groups,  such 
as  scorpions,  pseudo-scorpions,  <fec.,  but  also  of  Araneida  from 
other  Australian  colonies  than  New  South  Wales.  The  present 
paper  contains  a  description  of  a  new  species  of  BtUhus;  this  was 
one  of  a  collection  of  Arachnid  a  obtained  by  Mr.  Ogilby  during  a 
visit  to  Cooma  about  twelve  months  ago,  and  which  that  gentleman 
handed  over  to  me  shortly  after  his  return  to  Sydney. 

Order    SCOBFIONIDiB. 

Family  ANDROCTONID^. 

Sub-family  AHDROCTOVIHI. 

Genus  B  u  t  h  u  s.  Leach. 

BUTHUS   PLAVICRURIS,  Sp.  nOV. 

(Plate  XLIX.,  figs.  4,  4a,  46.) 

Colour :  yellowish-brown  above  and  laterally,  pale  yellowish 
underneath ;  palpi  yellow-brown ;  tail  yellow-brown  above, 
laterally,  and    beneath;    aculeus  glossy,  yellow-brown  at  base, 
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deepening  to  dark  brown  at  ultimate  extremity;  eyes  dark 
brown;  legs  yellow. 

Cepkalothorax  strongly  arched,  glossy,  rather  longer  than 
broad,  narrowest  in  front;  anterior  margin  strongly  indented;  a 
deep  longitudinal  groove  runs  down  the  centre  from  anterior  to 
posterior  extremity,  and  separates  the  median  eyes;  these  latter 
are  seated  on  dark  brown  tubercles;  the  surface  is  smooth  above, 
and  has  but  few  punctures;  the  sides  are  rather  thickly  furnished 
with  minute  granules;  near  the  posterior  extremity  there  are  deep 
lateral  compressions  and  grooves,  and  the  minute  darkish  granules 
produce  rather  a  dull  tint;  a  few  very  fine  yellowish  hairs  fringe 
the  anterior  extremity.  Marginal  band  narrow  and  free  from 
hairs. 

Tergites  keeled  in  the  median  line,  minutely  granulated,  and 
fringed  with  a  few  short  yellowish  hairs;  the  final  tergite  is  also 
keeled  both  above  and  laterally,  the  lateral  keels  seated  low 
down. 

Sternites  glossy,  with  deep  median  and  lateral  depressions  and 
minute  punctures;  the  final  sternite  keeled  laterally. 

Tail  long,  glossy,  almost  parallel-sided,  the  segments  deeply 
grooved,  and  strongly  keeled  and  granulated  laterally;  sides  and 
inferior  surface  strongly  keeled  and  granulated;  the  segments  vary 
in  length,  each  succeeding  one  being  longer  than  its  predecessor, 
and  the  final  one  much  the  longest  of  any;  each  segment  sparingly 
fringed  laterally  and  underneath  with  rather  long  and  fine 
yellowish  hairs.  Vesicle  flat  and  glossy  above,  strongly  arched, 
keeled  and  grooved  laterally,  the  keels  granulated;  inferior  surface 
sparingly  furnished  with  yellow  hairs,  strongly  keeled  and  grooved, 
the  keels  granulated.  A  culeus  moderately  long  and  strong,  gently 
incurred;  vesicle  and  aculens  taken  together  are  considerably 
shorter  tlian  the  fifth  caudal  segment. 

L^gs  yellow,  sparingly  clothed  with  long  yellow  hairs;  femora 
*nd  trochanters  firmly  keeled  and  granulated  underneath  ;  tibise, 
metatarsi,  and  tarsi  armed  with  short  strong  spines. 

l*iilpi  long,  powerful,  fringed  with  short  yellowish  hairs ; 
superior  surface  of  humerus,  brachium,  and  manus  keeled  and 
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granulated;  of  these  the  first  two  joints  are  much  more  strongly 
granulated  than  the  latter;  lower  surface  keeled  and  granulated 
laterally ;  the  back  of  humerus  and  brachium  moderately  so ; 
humerus  keeled  laterally  on  inner  side,  sparingly  granulated  in 
the  median  line;  brachium  granulated  laterally,  deeply  grooved 
down  the  middle;  manus  thick,  moderately  long,  powerful,  keeled 
and  granulated  underneath;  hand-back  keeled,  broad,  moderately 
granulated ;  fringes  short,  powerful,  incurved,  the  keels  and 
granules  giving  them  a  somewhat  darker  appearance  than  the 
hand ;  movable  finger  somewhat  the  longest. 

Pectines  long,  somewhat  tapering,  and  furnished  with  1 6  teeth. 

Measurements  (in  millimeters) : — Total  length,  52;  length  of 
cephalothorax  6,  width  in  front  3,  behind  5;  length  of  tail,  27i— 
first  segment  3,  second  3 J,  third  4,  fourth  5,  fifth  6,  vesicle  and 
aculeus  5;  length  of  humerus  5;  of  brachium  5;  hand,  6;  hand- 
back,  6;  movable  finger,  4^;  width  of  humerus,  2;  of  brachium 
2^,  of  hand  (at  base)  4,  at  apqx  3;  of  hand-back,  3. 

Hah, — Cooma. 


EXPLANATION  OF  PLATE. 
Fig.  4.  — BiUhus  flavia'uris. 
Pig.  4a. —     „  ,,  tail,  profile. 

Fig.  46. —     ,,  ,,  first  and    cecond    caudal    segments,    ventral 

surface. 
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REVISION    OF    THE    GENUS    PAROPSIS. 

By  Rev.  T.  Blackburn,  B.A.,  Corresponding  Member. 

Part  I. 

Paropsis  is  prolmbly  the  most  numerously  represented  in  Aus- 
tralia of  the  Coleopterous  genera,  and  there  is  certainly  no  genus 
in  greater  need  of  revision  or  presenting  greater  difficulties  to 
the  task  of  revision.  In  attempting  the  task  I  cannot  hope  to 
execute  it  in  a  final  manner  owing  to  the  large  number  of  species 
that  have  been  described  in  such  fashion  that  it  is  impossible  to 
identify  them  without  seeing  the  types,  and  of  the  types  there  is 
little  doubt  many  have  perished,  while  the  rest  are  so  scattered 
over  public  and  private  collections  as  to  preclude  the  examination 
of  them  by  any  individual  reviser. 

The  species  of  this  genus  are  extremely  difficult  to  identify 
for  another  reason,  viz.,  their  great  variability  in  respect  of  colour 
*nd  markings.  There  is  no  species  of  which  I  have  seen  a  long 
series  in  which  I  do  not  find  more  or  less  variability,  and  there- 
fore it  is  necessary  for  the  describer,  if  his  work  is  to  be  of  value, 
to  base  his  speci6c  distinctions  abnost  entirely  on  structural 
characters,  on  form,  and  on  sculpture. 

In  dealing  with  the  enormous  mass  of  species  constituting  the 
genus  Part  pais  the  first  step  must  necessarily  be  to  divide  the 
species  into  primary  groups,  and  for  this  division  I  have  come  to 
the  conclusion  that  in  the  main  the  best  character  to  rely  upon  is 
that  which  Dr.  Chapuis  proposed  for  the  purpose  (Ann.  Soc.  Ent. 
Belg.  XX.),  viz.,  the  sculpture  of  the  elytra,  for  the  adoption  of 
•ny  other  character  (that  I  have  experimented  with)  disregards 
too  radically  the  obvious  affinities  of  species  or  fails  by  merely 
leparating  a  few  groups  of   very  small  extent  and  leaving  the 
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great  majority  of  the  species  to  form  one  vast  group.  I  think, 
however,  that  there  is  one  character  founded  on  form  that  may 
be  profitably  employed  in  constituting  primary  groups,  viz.,  the 
shape  of  the  prothorax,  as  there  is  a  large  number  of  species 
obviously  a.\l\ed  inter  «e,  the  sides  of  whose  prothorax  are  mucro- 
nate  in  front  (in  many  instances  bisinuate)  and  very  few  indeed 
possessing  this  character  which  there  can  be  any  hesitation  in 
regarding  as  naturally  allied  to  them.  In  following  Dr.  Chapois' 
system  of  groups  I  have,  however,  found  it  desirable  to  modify 
it  by  somewhat  increasing  the  number  of  primary  groups,  and 
also  transposing  the  position  of  some  of  his  groups,  as  I  feel  con- 
fident that  the  natural  place  of  his  fourth  group  is  immediately 
after  his  first  group.  I  propose,  therefore,  the  following  division 
of  the  genus  into  primary  groups  :  — 

A.  Sides  of  the  prothorax  macronate  in  front  (in  many  species 

bisinuate) Groop    i. 

A  A.  Sides  of  the  prothorax  evenly  arched. 

B.  Puncturation  of  the  elytra  without  any  linear  arrange- 
ment   Groap  ii. 

BB.  Puncturation  of   the  elytra  more  or  less  linear  iu 
arrangement. 
C.  About  20  more  or  less  regular  rows  of  punctures 
on  each  elytron. 

D.  Elytra  verrucose Group  ii'. 

DD.  Elytra  devoid  of  verrncos (Jroup  iv. 

CC.  The  linear  art'angement  is  very  partial  and  merely 
the  result  of  several  longitudinal  unpunctured 

spaces Gronp   v. 

CCC.  About   10  defined  rows  of   punctures  on  each 

elytron Groop  y'u 

In  the  above  scheme  Groups  i.  and  ii.  together  include  almost 
exactly  the  species  of  Dr.  Chapuis'  Group  i.  ;  Groups  iii.  and  iv. 
together  equal  (again  almost  exactly)  Dr.  Chapuis*  Group  iv. ; 
Groups  V.  and  vi.  equal  Dr.  Chapuis*  Groups  ii.  and  iii.  respec- 
tively. 
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The  present  memoir  begins  with  Group  iii.  I  have  already 
read  a  paper  to  the  Royal  Soc.  of  S.A.  (Tr.  Roy.  Soc.  S.A.  1894) 
on  Dr.  Chapuis'  Group  i.  (my  i.  and  ii.),  but  during  the  interval 
since  its  publication  so  many  new  species  of  that  group  have 
come  into  my  hands  that  it  will  be  desirable  to  deal  with  it  afresh, 
and  as  the  new  material  throws  fresh  light  on  and  modifies  a  con- 
siderable part  of  the  work  there  seems  to  be  almost  a  necessity 
for  rewriting  my  paper  on  it.  This,  however,  I  purpose  post- 
poning until  I  have  finished  my  work  on  the  other  groups,  and, 
therefore,  I  begin  with  the  first  group  that  has  as  yet  received  no 
systematic  treatment. 

The  section  of  Paropais  to  be  now  dealt  with, — that  containing 
the  species  with  about  20  rows  of  punctures,  and  also  with 
verruca,  on  each  elytron,  —is  for  more  than  one  reason,  the  most 
difficalt  in  the  genus  to  treat  satisfactorily.  It  is  one  of  the  two 
sections  containing  a  very  large  number  of  species,  the  species 
appertaining  to  it  are  mostly  obscure,  closely  allied  and  very 
variable,  and  many  of  those  already  named  are  described  in  a 
manner  that  completely  defies  identification. 

Dr.  Chapuis  {loc,  ciL)  enumerates  42  species  as  forming  this 
group,  but  there  are  doubtless  others  among  the  43  species 
enumerated  by  him  as  unable  to  be  referred  to  a  definite  place  in 
Puropsis.  Since  the  publication  of  Dr.  Chapuis*  memoir  only 
5  species  have  been  added.  Dr.  Chapuis*  descriptions  are  far  from 
satisfactory,  because  they  are  mere  diagnoses  without  any  notes 
of  comparison  between  one  species  and  another,  and  because  they 
deal  with  colour  and  marking  to  an  extent  that  is  misleading  in 
dealing  with  variable  insects.  I  have,  however,  been  fortunate 
enough  (through  the  courtesy  of  M.  Sevrin,  of  Brussels)  to  secure 
a  considerable  collection  of  types  and  named  specimens  from  Dr. 
Chapuis'  collection,  without  which  I  could  not  have  ventured  on 
the  present  work,  but  even  with  this  assistance  there  is  an 
UQ^atisfactory  number  of  names  that  I  have  been  compelled  to 
disregard  totally  as  incapable  of  identification  with  any  particular 
species;  many  of  the  descriptions  annexed  to  them  might  refer  to 
almost  any  species  of  the  group. 
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The  following  species  belonging  to  this  group  I  feel  confident 
that  I  have  not  seen  : — 

convexicollia,  Chp.  perparvula,  Chp. 

litigiosa,  Chp.  pardalis,  Chp. 

incurva,  Clk.  infuscatay  Chp. 

cancellata,  Chp.  fitaconotata,  Chp. 

Concenaing  the  following  species,  I  feel  considerable  doubt 
They  are  all  more  or  less  insufficiently  described  and  do  not 
appear  (judged  by  the  descriptions)  to  have  any  very  salient 
characteristics;  in  fact  they  might  be  almost  any  of  a  considerable 
number  of  species  before  me,  and  it  is  quite  possible  that  I  have 
redescribed  some  of  them  ; 

ruguloaay  Boisd.  coi'rugata,  Chp. 

coriaria,  Chp  ru/o-nigra,  Chp. 

spiiota,  Chp. 
P,  papulenia,  Chp.,  {papulosa,  Stal,  nom.  prseocc),  I  believe  to 
be  founded  on   the  same  insect  as  rugoaa,  Chp.,  but  Stal's  des- 
cription is  insufficient  to  furnish  ground  for  much  more  than  a 


P.  atoniaria,  01  iv.,  is  possibly  a  member  of  this  group  of 
Paropsis  but  cannot  l^e  identified  by  the  description;  moreover,  it 
is  not  certain  that  it  was  taken  in  Australia,  as  Olivier^s  locahty 
is  **  Islands  of  the  South  Seas." 

P,  aspera,  Chp.,  attributed  by  its  author  to  this  group,  is  an 
extremely  anomalous  species  of  which  I  have  a  specimen  from  the 
Chapuis  collection.  I  have,  however,  removed  it  from  this  group 
on  account  of  the  front  angles  of  its  prothorax  being  mucronate. 

Owing  to  the  variability  and  close  alliance  inter  se  of  the 
Paropses  of  this  group  I  have  found  it  necessary  to  rely  for 
specific  distinctions  almost  entirely  on  structural  characters.  Some 
preliminary  remarks  on  the  nature  of  these  characters  and  on  the 
nomenclature  I  have  employed  in  recording  them  seems  indispens- 
able. After  long  and  careful  study  I  have  little  doubt  that  the 
most  important  and  constant  character  consists  in  the/orm  of  the 
species.  This  is  a  character  particularly  difficult  to  utilise 
intelligibly  in  describing,  but  I  think  nevertheless  that  I  have  bit 
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upon  a  method  of  characterising  the  form  that  will  render  it 
practically  available.  The  difference  of  form  between  one  species 
and  another  is  best  obser\'ed  by  looking  at  the  specimen  from  the 
«»>/«?,  and  when  a  number  of  species  of  this  group  are  examined 
they  are  found  to  present  two  very  different  types  of  outline;  the 
one  in  which  the  arch  of  the  upper  outline  has  its  summit  near 
the  front  of  the  elytra  and  thence  curves  away  continuously 
downwards  to  the  apex,  the  other  in  which  the  summit  is  con- 
siderably further  back.  To  express  this  distinction  clearly  I  have 
called  this  summit  of  the  curve  the  point  at  which  the  insect  is  at  its 
"^O'eatest  height;  "  and  as  it  is  easier  for  the  eye  to  determine  the 
middle  of  a  straight  line  than  of  a  curve  I  have  called  the  middle 
of  the  loiaer  outline  (as  viewed  from  the  side,  whence  it  appeal's 
as  a  straight  line)  "  the  middle  of  the  elytral  margin."  Thus  T 
have  formed  two  main  divisions  of  the  Paropses  of  this  group  on 
the  position  of  the  "  greatest  height ''  in  relation  to  the  "  middle 
of  the  elytral  margin;"  it  being  in  the  one  case  opposite  a  point 
considerably  in yVon^  of  the  "middle  of  the  elytral  margin,"  in 
the  other  case  opposite  a  point  just  about  (or  a  little  behind)  the 
middle.  It  must  be  noticed  that  this  character  is  slightly  affected 
by  sex,  the  "  greatest  height "  being  usually  a  little  further  back 
in  the  female  than  in  the  male,  but  this  does  not  invalidate  the 
dimions  founded  upon  it,  as  I  find  that  even  in  the  females  of 
the  one  group  the  "  greatest  height "  is  markedly  nearer  the  base 
of  the  elytra  than  in  the  males  of  the  other  group,  and  there  are 
very  few  species  sufficiently  intermediate  to  cause  any  difficulty. 
With  a  little  practice  and  comparison  of  specimens  I  think  this 
character  will  be  found  quite  easy  to  appreciate.  This  difference  of 
fomi  then  I  take  as  the  character  on  which  primary  divisions  of 
this  group  of  /\iro;;«i«  should  be  based,  after  first  eliminating  from 
the  crowd  of  species  a  few  possessing  altogether  exceptional 
characters  on  the  strength  of  which  I  treat  them  as  forming  a 
separate  division.  These  exceptional  characters  need  no  explana- 
tion and  will  be  easily  recognised  by  the  student ;  the  aggregate 
that  they  bring  together  is  entirely  artificial,  but  the  convenience 
of  forming  it  is  obvious. 
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For  secondary  and  tertiary  divisions  I  have  found  the  most 
valuable  characters  in  the  margins  of  the  prothorax,  and  the 
structure  of  the  humeral  regions  of  the  elytra.  In  many  species 
the  transverse  convexity  of  the  prothorax  is  even  (independently 
of  the  evenness  or  otherwise  of  the  surface),  t  «.,  the  convexity  of 
the  disc  continues  unchanged  to  the  extreme  lateral  margin ;  in 
the  rest  of  the  species  the  convexity  becomes  less  strong  on  a 
more  or  less  wide  marginal  space.  In  these  latter  I  call  the  pro- 
thorax "  explanate  at  the  sides."  On  the  elytra  the  area  between 
the  humeral  callus  and  the  lateral  margin  presents  two  aspects— 
in  some  species  bemg  flattened  (or  even  concave)  so  that  (looked 
at  from  a  certain  point  of  view)  there  appears  to  be  a  space 
(roughly  triangular,  the  humeral  angle  of  the  elytron  being  the 
apex  of  the  triangle)  on  a  more  or  less  different  plane  from  that 
of  the  general  surface ;  in  the  other  species  this  portion  of  the 
elytra  continues  quite  uninterruptedly  the  general  plane  of  the 
surface.  I  characterise  the  former  of  these  aggregates  as 
"  depressed  under  the  humeral  callus." 

Another  character  calling  for  remark  is  the  relation  of  the 
marginal  portion  (which  is  the  external  surface  of  the  epipleune) 
of  the  elytra  to  the  disc.  In  most  species  the  distinction  between 
these  is  indicated  by  a  lightly  impressed  ill-defined  longitudinal 
concavity  (generally  most  noticeable  for  a  short  space  near  the 
apex).     I  have  called  this  concavity  the  "  submarginal  sulcus,'*' 

And  yet  another  character  requires  comment,  viz,,  the  structure 
of  the  epipleurse  of  the  elytra.  These  consist  of  an  inner  more  or 
less  horizontal  piece  (generally  a  mere  fine  line  in  its  apical  half)  and 
an  external  more  or  less  vertical  piece.  The  height  of  the  external 
piece  varies  greatly  in  different  species,  but  is  very  constant  in 
the  individuals  of  a  species.  Its  height,  however,  is  so  difficult 
to  express  profitably  in  words  that  I  have  had  to  fall  back  upon 
characterising  its  indication  on  the  upper  surface.  According  as 
it  is  more  or  less  high,  the  lateral  margin  is  further  from  or 
nearer  to  the  humeral  callus,  so  that  in  species  with  the  external 
piece  of  the  epipleurse  greatly  elevated  the  inner  edge  of  the 
humeral  callus  is  as  far  from  the  external  margin  of  the  elytra  as 
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from  the  suture,  while  in  others  it  is  much  nearer  to  the  external 
margin. 

It  will  be  observed  that  in  the  following  descriptions  I  have  in 
jwnae  instances  mentioned  only  characters  in  respect  of  which  a 
species  differs  from  some  other  to  which  it  is  closely  allied  and 
added  the  statement  "  cetera  ut  .  .  .  ''  (an  instance  of  this 
oocnrs  in  the  description  of  P,  extranea),  I  have  adopted  this 
coarse  to  avoid  needless  repetition,  but  it  will  be  well  to  state 
explicitly  here  that  in  every  such  case  I  have  carefully  compared 
the  insect  on  which  the  abbreviated  description  is  founded  with 
the  detailed  description  preceding  it  (in  the  case  of  P.  extra  nea, 
e.y.,  with  the  description  of  P.  stemalis),  and  ascertained  that  the 
whole  of  the  detailed  description  applies  to  it  except  in  respect 
of  the  characters  noted  in  the  abbreviated  description. 

I  divide  this  group  of  Paropsis  (distinguished  by  having  the 
sides  of  the  prothorax  neither  mucronate  in  front  nor  bisinuate, 
and  each  elytron  with  about  20  rows  of  punctures  and  also  some 
vemicie)  then  into  subgroups  as  follows  : — 

A.  Species  with  itrongly  marked  characters  (as  detailed  in 

the  tabulation  of  species) Subgroup    i. 

A  A.  Spedea  not  referable  to  Section  A. 

B.  The  greatest  height  of  the  insect  (Tiewed  from  the 
side)  not  or  scarcely  in  front  of  the  middle  of  the 
elytral  margin. 

C.  Elytra  depressed  under  the  humeral  callus Subgroup  ii. 

CC.  Elytra  not  depressed  under  the  humeral  callus.    Subgroup  iii. 
BB.  The  greatest  height  of  the  insect  (viewed  from 
the  side)  considerably  in  front  of  the  middle  of 
the  elytral  margin Subgroup  iv. 

This  first  part  of  my  *•  Revision  of  the  genus  Paropsis  "  deals 
with  the  first  three  of  the  subgroups  into  which  I  divide  the 
sroup.  I  begin  with  a  tabulated  statement  of  the  distinctive 
characters  of  the  species  in  Subgroup  i.,  and  then  proceed  to 
furnish  descriptions  of  the  new  species  enumerated  in  the  tabu- 
lation. Afterwards  I  treat  Subgroups  ii.  and  iii.  similarly.  The 
names  printed  in  italics  are  the  names  of  those  species  which  I 
have    etermined  by  stud3ring  the  descriptions  without  ha^'ng 
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y  littlo  &>avex„... scabra,  Chp. 

ivtttt^,  etronjjly  convex rugosa,  Chp. 

Aol   cbarib.'toi'M    lie   in  the 

iiorltontal .., ...,. armata,  Blackb. 

^  ;iUQtiU)    p£Li-b    of    epipleuree 

.  fm  th^  apex  as  a  distiDct  ledge. 

^  al  CK^gmnat  oo^irsely  punctured. 

^  |ir»»tUora3t  BtTon»jiy  cxplanato. 

^de  t«it»0d0ix9 . - ^. **~ Chapuisi,  Blackb. 

brsl^ti  blimfc, 

ntttTifitlo*.^   of  elytnil  punctures 

tlut  b  tUt^  rugtilose latipes,  Blackb, 

^^e^  it  IitUiKticttH  &f  elytral  punctures 
ttron^ly  ruguJoHt?,  almost  con- 

ii*ydiinj  th*>  pnnctTirea...-* raucipennis,  Blackb. 

^^       Idm  f>f  prothor^x  Qn\j  ilightly  ex- 

^^^      plasfito...  Karatta?,  Blackb. 

HMtd  vontml  ■^gnient  feebly  punctu- 

ilftCA   vt^lth  a    pcj^^thti^iil    diacal    im- 

'*,  Tha  mmif^mrbi  |Mrt  of  rilytm  mode- 
mt^^ly  wida  nmd  mon*  ot  Uy^  vnrtiGa.]. 
<l.  Bm*    t-*iry  largM   O'^^^g-  *^  line*) 

iOtnrKj  and  «oui«  vittsi'  black (ji-aphira,  Chp. 

00,  8i*<*  maali  ttuftlk-r  (Long,  5  1.) 
«utur«j  C!<^DOMlorc>na  with  gene- 

tml  sttrffiJ0P».4,,,, * ruHtica,  Blackb. 

fW,  Thit   matgilial   part   of   tlit*  elytra 
?*.ry  wi*la  imd  irery  strouijly  out- 

i)c7|>«4.'.t*f*'^»i *«*--<-> Iroviventris,  Blackb. 

EE,  lUytra  iritboitt   m&f  pMibaflal   im- 

ttf««tlu»  on  disa *,,... sublimbata,  Chp. 

EiiinimtfM>v«lis  vel  «j^l  late  wahparallela,  raodice  convexa, 

riiAJoH  {a  lati'm  vi?^a)  <;ujitra  elytrorum  marginem 

^^    siilinitiila;    rut'a,   \nc  illic  picescens;  capite 

•ebro  Jiuiietiilaty;  prothorace  quam  longiori 

,  ah  a[»ioe  Iwtjj^e  ultra  niodium  dilatato,  pone 
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punetulatiij  Uteri  bus  sat  arcuatis  hand  dep 
]x.»sticis  rotuudatb;  seut'ello  lEevifortiU^ruonv 
callum  humeralem  vix  dopres^sis,  j:K>ne  basin 
antice  suturam  versus  suKseriatim  vermi 
(latera  versus  cre>jre  (ionluse  verrticosia),  p 
quam  depressa^  magi  a  mfisj  part^  margtiial 
diHtmcta  frimrgine  suiimio  nihilaminus  prwte; 
oalli  hurueraliH  ruargiue  int^rno  a  sutura  qua 
niai'giru'  Uterali  mult^j  mtigis  diatanti-  se^ 
basal i  subtiliter  spai^sisisime  punctulato;  ely  tr 
aubltcir  izontabbus ;  prf*fit€!mo  medio  baud 
concavtn     Long.  6,  lat.  4^  lines. 

Quite  incapable  of  confusiou  witb  anj  oth^r  i 
t4f>  me, 

W.  Australia ;  sent  to  mt?  by  Mr.  FrencL, 

P.  STERKALIS,  Sp.noV. 

5.  Ovalis,  mod  ice  convexa,  altitudine  majori  (a 
elytn^rum  margin  em  medium  po8it-a;  minu? 
caKtanea,  u\  prothoraee  macuHs  4  (tran*5vei 
in  elytris  verrucia  numeroai?*  uigria;  capite 
protborace  sat  erebre  fortiter  (ad  latera  gross 
hoii  (piam  longnori  pluR  quam  dupio  (ut  2|  fl 
apice  lun,t,'e  ultra  medium  dilatato^  pone  apic 
vix  imprasMo,  lat-eribuH  leviter  arciftitis  hi 
angali^  ponticts  rotunda tii*;  scutello  nitido  ft 
sub  i^allum  humeralem  vix  depreaaiSi  pau 
trauHV^TKim  vix  impreasiis,  crebi*o  subf^eriatin 
prothorax  paullo  magis,  ad  latera  quam  in  t 
furtiter)  punctulatif*,  intenititiia  vix  rtigulf> 
jrijiuli  a  disco  vix  distinctji  (sulcuhi  iiub 
obsolete,  apicem  sumnium  baud  altinji^enti, 
le viler  impre^o),  calli  humeralia  oiargine  III 
c|uain  ab  elytrarum  margine  later ali  multo  : 
ae^nufMitu  venlnib  biL>s4iU  npai-i^im  subfortit 
prosit ertii  parte  r  nrit^ava  mediana  lata*     Long, 
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Easily  distinguishable  by  its  uniform  flavo-castaneous  colour 
errupted  only  by  the  black  spots  on  the  prothorax  and  vemicce 
the  elytra  together  with  its  very  broad  prosternal  longitudinal, 
row,  which  is  quite  as  wide  as  in  P,  geographical  Baly.  The 
neral  callus  is  extremely  feeble. 
*^.  Territory  of  S.  Australia. 

P.  KXTRANBA,  Sp.nOV. 

}.  Altitudine   majori  ad  medium  (vel  fere  pone  medium)  ely- 
trorum    posita;  obscure  brunneo-rufa,  ut  P.  sternalis  nigro- 
notata;  prothorace  in  disco  minus  crebre  punctulato,  antice 
fortiter  angustato,   lateribus  fortiter  rotundatis;    elytrorura 
callo   humerali    sat    prominenti,    puncturarum    interstitiis 
apicem  versus  sat  rugulosis;  cetera  ut  P.  sternalis. 
^ery  like  P.  sternalis  but  at  once  distinguishable  from  it  (apart 
n  colour)  by  its  greatest  height  being  not  at  all  in  front  of  the 
die,  by  its  prothorax   being  much   less  closely  punctulate  on 
disc  with  its  sides  much  more  strongly  rounded  and  its  front 
t  much  more  narrowed,  and  by  its  much   better  developed 
leral  calli. 
r.  8.  Wales  ;  I  do  not  know  the  exact  habitat. 

P.  SQUiRESBNSis,  Blackb. 

.  Leviter  ovata ;  minus  lata;  modice  convexa,  altitudine 
majori  (a  latere  visa)  contra  elytrorum  marginem  medium 
(vel  etiani  magis  retro)  posita;  sat  nitida;  nigra  vel  nigro- 
picea,  capite  antennis  pedibus  (elytrorumque  verrucis  noii- 
nullorum  exemplorum)  plus  minusve  rufescentibus;  capite 
crebre  subtilius  punctulato;  prothorace  quam  longiori  ut  '1\ 
ad  1  latiori,  ab  apice  ultra  medium  dilatato,  pone  apicem 
transversim  impresso,  ina3qualiter  (in  disco  puncturis 
majoribus  cum  aliis  minoribus  intermixtis,  ad  latera  con- 
fertim  grosse)  punctulato,  lateribus  minus  arcuatis  nullomodo 
deplanatis,  angulis  posticis  obtusis;  scutello  lievi  vel  vix 
punctulato;  elytris  sub  callum  humeralem  leviter  depressis, 
pone  basin  transversim  impressis,  crebre  fortiter  sat  seriatim 
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punctulatiw,   verrucif*    numeroaii^    wat    magliii 

rufeceiitibuj^  confuse  instructis?,  interstitiiw 

(feminue  tjuam  miiris  Tiiagin  flietinetc)  powtiee 

partt^  iurtrgiiia.li   angustissiaia  mmiice  dktiti 

raits  mar«;iiie  iiiterno  a  sutuij-a   ijuaiii   ah  ely 

lateral!    mulW    m  fig  is   di^tanti;     w^mento 

(tunris   siit  fortitt^r  feminai  f^ubtiliu.s)  punct 

parte  coiicavA  median  a  lata.     Long.  3-3  f,  lai 

Feiuina  (|uani  mas  paullo  niagii*  convexa. 

Easily  diiitingiimhable  (among  the  »peeiea  \\i 

space  uf  the  presternum  exceptionally  wide)  by  1 

coluur  of  thf>  general  surface^  the  elytra!  veri-iic^ 

redilisih  but  not  cjonspicuoiisly  different  iu  colour 

The  el ytral  margin  viewed  from^  the  side  ia  very 

siriffuifff  and  a  few  other  ispecies).      I  have  thoitgt 

df*sfrilK^  this;  hpcfiea  as  the  aciiubition  of  nioi'e  s 

some  variation  from  the  type,  especially  in  colour. 

N.  W.  Australia  ;   nent  to  me  by  Mr.   M^istc 

viiiusly  Uiken  by  the  Elder  Exploring  Expedition* 

P.  AHMATA,  sp^nov. 

5.  Sal  hite  sulNivata;  minus  con  \  ex  a,  nltitl 
latere  visa)  baud  ante  elytrornra  marginem 
niiuuti  nitifla;  supra  rufi>aurantiacaj  protljt 
except  is)  seutelU>  et  elytrorum  ttil>ercul 
picescontibus;  subtus  pieescens,  anteuDarun 
rufia;  cfipit^  sat  fortiter  ruguloso;  i>rotlioracr 
ut  2^  m\  1  la t ion,  ab  apiee  \ix  xdtra  me*Uuti 
apieem  trans  vprKim  vjx  impre^sOt  grunB 
ruguloHo  et  sparsim  punctulato,  lateribus  j 
hauti  deplanatia,  anguU.s  posticiw  c>btusis;  acu 
uipdiii  con  vex  o;  elytrisHub  calluui  humeralem 
\sm}ii  tr^iUiiversim  vix  manifewte  inipreaHis, 
fortiter  punetulatis  et  tui>erculorum  conico: 
armatis*  jmrtf^  niar^Hnali  angusta  a  rhnco  (per 
i4j«<jl(^tuu  <jontinuiim)  (Jivisa,    calli   hmiier& 
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temo  a  sutura  quam  ab  elytrorum  margine  lateral!  multo 
magis  distanti;  segmento  ventrali  basali  sparsius  minus 
subtiliter  punctulato;  epipleuris  subhorizontalibus.  Long.  5, 
lat.  3t  lines. 

omewhat  resembles  P.  insolens;  its  most  striking  character 
usts  in  the  structure  of  the  epipleurae;  in  most  Paropses  th(»e 
noted  above)  consist  of  an  inner  horizontal  ledge  and  an  ex- 
al  almost  vertical  piece,  but  in  the  present  species  (and  even 
e  markedly  in  P.  insolens)  the  two  pieces  are  narrow  and 
cely  distinct  inter  se  and  form  an  almost  evenly  continuous 
ace  outturned  so  as  to  be  obliquely  subhorizontal. 
:.  S.  Wales. 

P.  Chapuisi,  sp.nov. 

.  Late  ovalis,  modice  convexa,  altitudine  majori  (a  latere  visa) 
sat  longe  ante  elytrorum  marginem  medium  posita :  minus 
nitida,  castanea,  antennis  ultra  medium  prosterno  elytrorum- 
que  verrucis  infuscatis;  capite  crebre  subtiliter  punctulato; 
prothorace  quam  longiori  plus  quam  duplo  (ut  2^  ad  1 )  latiori, 
ab  apice  longe  ultra  medium  dilatato,  crebre  sat  subtiliter 
subaequaliter  (sed  ad  latera  subgrosse)  punctulato,  pone 
apicem  transversim  distincte  impresso,  lateribus  sat  late 
deplanatis  sat  fortiter  arcuatis,  angulis  posticis  null  is  ; 
scutello  leviter  sparsissime  punctulato;  elytris  sub  callum 
humeralem  triangulariter  distincte  depressis,  paullo  pone 
basin  leviter  distincte  transversim  late  impressis,  crebre  sat 
fortiter  sat  tequaliter  (latera  versus  vix  magis  crasse)  punctu- 
latis,  verrucis  par  vis  nonnullis  apicem  versus  instructis,  parte 
marginali  lata  a  disco  (sulculo  manifesto  impresso  sed  paullo 
ante  medium  interrupto  hinc  ad  apicem  continuo)  divisa, 
calli  humeralis  margine  interno  a  sutura  quam  ab  elytrorum 
margine  laterali  baud  magis  distanti;  epipleurarum  parte 
interna  (horizontali)  fere  ad  apicem  (ut  dorsum  distinctum) 
continua;  segmento  ventrali  basali  fortiter  subgrosse  punctu- 
lato, apicali  emarginato,  incisurse  facie  postica  sub  vertical  i. 
Long.  5,  lat.  i\  lines. 
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Very  distinct  among  its  near  allies  hy  ita  entire! 
pro^temum  excepted)  pale  cas  tan  eons  under  sur 
nation  with  a  coarsely  ptsnctured  Ita^  ventra 
widely  estplanate  siden  of  prothorax.  I  have  seei 
stpeciraeu^  which  is  from  Dr.  Chaptiis'  colkction,  t 
"papulosa/'  P.  papuhiat  Er.,  however^  is  a  mm 
very  diiferently  sculptured  insect^  wlijle  /'.  papnh 
much  smaller  and  very  differently  sculp turad  (cape 
the  whole  of  t)ie  el^'tra  thickly  studded  witii  -^err 
Dr.Chapuiswas  certainly  mistaken  in  calling  this  s] 

Australia. 

^  R  EAUCIFEJTKIS,  Sp.TlOV, 

5.  Late  ovalis,  valde  convexa,  altitudine  oiajori 
vix  ante  elytix>rum  marginem  medium  poaita 
castanea,  pmthoracis  maeulis  nonnulUs  el) 
{verrucisque  nonnulHs)  et  corpf^re  tiubtua  (t^x; 
apicc  except  is)  nigris,  an  tennis  {basi  exc^ 
capite  crebre  minus  subti  liter  puiictulato  ;  pT 
longer i  multo  plu?*  quam  duplo  (fere  ut  iij  i 
apice  paullo  ultra  nvediuui  dilatato,  crebrt*  1: 
(in  disco  paullo  minus  crebre^  ad  latera  sat  gro 
cetera  ut  prsecedentis  {P.  CJutpuid) ;  scuteJ 
confertim  punctulato;  elytris  crebre  granulftta 
pi2nctur!^  vix  raanifestre  siint)i  pone  basin 
impress  in,  cetera  ut  prascedeutis ;  epipleuf 
ba-salis  von  trails  sjculptura  ut  prtecedentis. 

DLffors  from  the  preceding  (apart  from  eoUiUi 
evidently  more  trans \'erse  prothorftx  and  the  very 
turc  of  its  elytra,  which  are  covered  with  ru^ 
transverse  wrinkles  and  confuse<l  granules)  in  su 
the  puncturation  is  very  little  noticeable  except  i 
p*>rtion.  UtitortunaLely  I  have  seen  only  a  femal 
and  a  male  of  the  preceding,  but  I  have  Uttle 
femnle  of  the  j>receding  is  a  markedly  less  convex  i 
witb  I  hi*  sujumit  i>f  iho  upper  outline  of  the  elyti 
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side)  evidently  nearer  to  the  base.  In  both  this  species  and 
preceding  the  continuance  of  the  shallow  sulciform  impression 
Ich  marks  the  distinction  between  the  discal  and  marginal 
ons  of  the  elytra)  to  the  actual  apex  causes  the  appearance, 
n  the  insect  is  viewed  from  the  side,  of  the  suture  being 
luced  hindward  in  a  short  mucro. 
Australia. 

P.  KxRATTiE,  sp.nOV. 

.  Late  ovalis,  modice  convexa,  altitudine  majori  (a  latere 
visa)  sat  longe  ante  elytrorum  marginem  medium  posita; 
minus  nitida;  castanea  (prothoracis  maculis  noniiullis,  ely- 
trorum sutura  disci  margine  externo  et  verrucis  numerosis 
regulariter  seriatim  positis,  corporeque  subtus  maculatim, 
nigris),  antennis  apicem  versus  infuscatis;  capite  protho- 
raceque  (colore  excepto)  fere  ut  P.  Chapuisi,  sed  hujus 
lateribus  vix  manifeste  deplanatis;  scutello  puncturis 
nonnullis  impresso;  elytris  sub  callum  humeralem  triangu- 
lariter  distincte  depressis,  pone  basin  vix  manifeste  impressis, 
crebre  subreticulatim  rugulosis  sed  minus  distincte  punctu- 
latis,  sulculo  subhumerali  minus  determinato  et  ante  apicem 
ipsum  toto  doficienti,  calli  huraeralis  margine  interno  a 
sutura  quam  ab  elytrorum  margine  laterali  manifeste  magis 
distanti.  epipleuris  et  segmenti  basalis  ventralis  sculptura 
ut  P.  ChapniHi.     Long.  5,  lat.  41  lines. 

istinguishod  among  its  near  allies  (apart  from  probably 
ible  characters)  by  the  sides  of  its  prothorax  markedly  less 
inate,  the  feebleness  of  the  distinction  l)etween  the  elytral 
and  margins  (the  submarginal  sulcus  failing  entirely  before 
ipex  so  that  viewed  from  the  side  there  is  no  appearance  of  a 
ral  projection),  and  the  humeral  callus  with  its  inner  margin 
iderably  nearer  to  the  lateral  margin  than  to  the  suture, 
sculpture  of  the  elytra  resembles  that  of  P.  rati^ipennis  in 
iHting  of  rugulosity  mostly  concealing  the  puncturation  but 
feebler  and  less  granulosa  than  in  that  species  so  that  the 
;turation  is  not  quite  so  much  obscured, 
angaroo  Island. 
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P,  BUSTICA,  sp,nOV, 

^.  Ovalk,  minus  lata;  raodice   c\mv^xa,  altitu< 
latere  visrt)   longe  ;inte  t^Iyti't^ruiu  umrgim?!no 
minus  Jiitida<;    mfo-bruniH^a  (elytroriim   veri 
sat  a?qnaliter»  nee   reguUnt<t?r  a*»ritttjin,  dis^pi^ 
normuUis    indoterminatis    et    atci^is    Ppipk- 
ant^0ni»   apicera   vei-JiUii   infuscatiH);    capita 
fei-e  ut  /^.  ia!viv€n(rk  seel  hoc  niitgiH  Iransvei 
lateribua  vlx  deplanatihi  minuH  for  titer  arcui 
depre^ifsione  Immemli,  j^ulculo  Hubmnrginali 
ininas   tibi-upte   iiit^rrupto),   LUiprfssioae    ku 
pleuris  lit  /^   Ckapnifii;   elytris  sat  foi'titer 
crebi'e  pun etu  lath,  inU^rstitii^  in  disco  vix:  (vei 
rngulosis,   parte    mai'gmalt   sat  groHse   mgu 
ven trail  baj^ali  ^ubtiliter  punctulato,      himg 
(vis), 
Kear  I\  stibhmbaiit^  Chp.,  but  at  once  distiiig^ 
verj'  much  coarser  puncturation  of  the  elytra  as 
greatest  height  (viewed  from  the  aide)  beiiig  mar' 
the  front  and   by  th#^  elj^ral    verruca*  lieing  in^ 
more  connpicuoua,  moi*e  minierous,  and  lef*s  regula 
ely tral  npex  {viewed  from  the  side)  projects  as  in  , 
N-  S.  Wttlen  j  taken  hy  Mr.  Lea  at  Forest  Ree. 

P.    L.'EVIVBNTRI?,    sp.HOV, 

^,  Sat  latfi  gvalis,  minus  convexa,  altitudine 
vina)  pauUo  ante  elytrorum  marginem  medj 
nitida;  castanea  (eljrtrorum  macula  elongata 
lior!  verrucis  nonnuUis  oxemplorunique  nor 
indetenninata  submarginali  poaterioii  noni 
plorum  scutello  et  sternis,  nigris;  aut'ennl^ 
infui^catis);  eapite  dupliciter  (subtil iter  et  n 
sat  crebre  ptuK^tulato;  prothorace  quam  Ion 
duplo  (ut  2i  ad  l)Jatiori^  ab  apice  sat  long 
dilatatoj  irifequalitGr  (in  disco  medio  subtiliu? 
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in  lateribus  sat  grosse,  alibi  magis  crebre)  punctulato,  pone 
apicem  transversim  distincte  impresso,  lateribus  leviter  de- 
planatis  sat  fortiter  arcuatis,  angulis  posticis  nullis;  scutello 
sublievi;  elytris  sub  callum  humeralem  triangulariter  leviter 
depressis,  paullo  pone  basin  leviter  distincte  transversim  im- 
pressis,  sat  crebre  sat  distincte  subseriatim  (latera  versus  vix 
magis  fortiter)  punctulatis,  interstitiis  sat  fortiter  rugulosis, 
verrucis  sparsis  minus  conspicuis  series  duas  (in  interstitiis 
circiter  5®  9®que  positis)  formantibus,  parte  marginali  callo 
humerali  et  epipleuris  ut  P.  Chapuisi;  segmento  ventrali  basali 

minus  perspicue  punctulato. 
Manifesto   magis   convexa    (exempli   typici   sternis   piceis 

potius  quam  nigris).     Long.  3|-4J,  lat.  3-3|^  lines. 

nailer  and   more  nitid    than    any   of    its  immediate    allies. 

ly  distinguishable  by  the  characters  specified  in  the  tabulation 

by  the  large  blackish  blotch  resembling  a  more  or  less  wide 

ation  of  the  anterior  one-third  portion  of  the  suture.    Viewed 
the  side  the  apex  of  the  elytra  appears  to  project  as  in   P, 

min. 
Australia ;  near  Adelaide. 

TABULATION  OP  THE  SPECIES  FORMING  SUBGROUP  II. 

aner  edge  of  humeral  callus  distinctly  nearer 
»  lateral  margin  of  elytra  than  to  suture. 
Sides  of  prothoraz  more  or  less  ezplanate. 
1  Elytra  not  having  well-defined  continuous 

costs?. 
•D.  Pnnctaration  of  elytra  not  particularly 
fine. 
£.  Upper  surface  of  elytra  in  general,  or 
at  least  the  verrucae,  black  or  nearly  so. 
F.  Ezplanate  margins  of  prothorax  wide 
(each  about  ^  of  width  of  discal  part). 
Q.  Postbasal    impression  of    elytral 
disc  feeble. 


P.  extul  the  elytral  punctuntion  is  not  very  much  floor  than  in  the  spedes  under 
tier. 
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H.  Prothorax  at  it«  widest  notably 
behind  the  middle. 

I.  Elytral  poncturation  (or  at 
least  its  seriation)  much  ob- 
scnred,  especially  behind,  by 
close  mgoloeity  of  the  inter- 
stices   explanati 

II.  Elytral     poncturation    well 
defined,  and  seriate  to  apex. 

J.  Legs  testaceous. 
K.  Form    very  wide;    elytra 

strongly  rounded  at  sides  rogularij 
KK.  Form  much    less  wide; 
elytra    less  rounded  at 

sides comma, 

JJ.  Legs  dark sylvicolE 

HH.  Prothorax  at  its  widest  at  the 

mi  ddle met  a  uos} 

00.  Postbasal  impression  of  elytral 

disc  very  strong baldiens 

FF.  Explanate  margins   of   prothorax 
much  narrower. 
G.  Median     verruca?    of     prothorax 
scarcely  defined. 
H.  Prothorax  dark  in  the  middle, 
the  sides  pallid  in  strong  con- 
trast   piceola. 
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11.  Elytral  verrucse  much  less  dis-, 

tinct,  confused   (especially 

in  front)  With   interstitial 

rugulosity. 

J.  Puncturation  of  prothoraz 

close  and  asperate;    form 

strongly  convex mixta,  Blackb. 

JJ.  Puncturation  of  prothorax 
not  close   and   asperate; 
form  much  less  convex. 
E.  Postbasal     impression    of 

elytra  almost  wanting  ...  sordida,  Blackb. 
EK.  Postbasal  impression  of 

elytra  well  defined f oveata,  Blackb. 

GG.  Median    verrucae    of    prothorax 

tuberculiform venmcicollisy  Chp. 

E£.  Upper  surface  (including  verrucse, 

which  are  very  large)  red  or  brown. 

F.  Prothorax  not   much    narrowed  in 

front,  widest  at  the  middle  montuosa,  Blackb. 

FF.  Prothorax  much  narrowed  in  front, 

widest  considerably  behind  middle  rosea,  Blackb. 
DD.  Puncturation  of  elytra  decidedly  fine. 
£.  Prothorax  not  much  narrowed  in  front, 

widest  at  middle   exsul,  Blackb. 

E£.  Prothorax  much  narrowed  in  front, 
widest  considerably  behind  middle. 

F.  Size  moderate  (Long.  3^  1.) simulans,  Blackb. 

FF.  Size  very  small  (Long.  2i  1.) abjecta,  Blackb. 

JC.  Elytra  with  well  defined  continuous  costa*  ferrugata,  Chp. 
.  Sides  of  prothorax  not  at  all  explanate. 
'.  Elytra  not  having  a  well  defined  transverse 

wheal-like  ridge. 
D.  Form  nearly  circular;  elytra  wider  than 

long mediocris,  Blackb. 

DD,  Form  less  wide;  elytra  not  wider  than 
long. 
£.  Prothorax     with     somewhat     evenly 
rounded  sides;  only  moderately  nar- 
rower in  front  than  at  base. 
F.  Puncturation  of  elytra  not  particu- 
larly fine  and  close. 


656  REVISION    OF   THE   GENUS    PAROPSIB, 

G.  Disc   t>f    prothoraz    closely    and 
evenly  punctnlate. 
H.  Prothorax  at  its  widest  markedly 

behind  the  middle mficoUis,  I 

HH.  Prothorax  at  its  widest  at  the 

middle propria,  Bl 

GG.  Disc  of  prothorax  (especially  in 
in  the  middle)  considerably  less 

closely  punctnlate whittonens 

FP.  Puncturation  of  elytra  exception- 
ally fine  and  close. 
G.  Submarginal  part  of  elytra  very 

distinct  near  apex cribrata,  fi 

GG.  Submarginal  part  of  elytra  not 

distinct    declivis,  B] 

£E.  Prothorax  widening  from  apex  almost 
to  base;  base  much  wider  than  front 
margin. 
F.  Puncturation  of  elytra  not  particu- 
larly fine. 
G.  Elytral    verrucse    large,    scarcely 
elevated,  isolated,  very  nitid  and 

black    Tatei,  Blac 

GG.  Elytral  verruca;  not  as  in  Tatei. 

H.  Surface  of  elytra  (disregarding 

the  verrucap)  only  moderately 
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II.  The  elytral  verruca?  very  con- 

spicuout  and  pallid solitaria,  Blackb. 

HH.  Surface  of  elytra  (disregarding 
the  verruca')  closely  grauu- 
lose-mgulose  even  at  the  base  lima,  Blackb. 
FF.  Puncturation  of  the  elytra  excep- 
tionally fine invalida,  Blackb. 

2.  Elytra  having  a  well-defined  transverse 

wheal-like  ridge transversalis,  Blackb. 

aner  edge    of   humeral  callus    equidistant 

between  suture  and  lateral  margin  of  elytra  oxarata,  Ohp. 

P.  COMMA,  sp.nov. 

i  l&te  subovata,  modice  convexa,  altitudine  majori  (a  latere 
isa)  contra  marginem  medium  (vel  paullo  magis  antice) 
Kisita;  sat  nitida;  ferruginea,  capite  postice  prothoracis 
naculis  2  (his  figuram  comma  simulantibus)  et  elytrorum 
'errucis  nigris,  lateribus  dilutioribus,  corpore  subtus  nigro 
rufo-variegato)  antennis  basi  excepta  piceisj  capite  subtilius 
mbnigulose  punctulato;  prothorace  quam  longiori  ut  2f  ad 
I  latiori,  ab  apice  sat  longe  ultra  medium  dilatato,  pone 
ipicem  transversim  minus  perspicue  impresso,  sat  fortiter  vix 
X)nfertim  (ad  latera  grosse  rugulose)  punctulato,  lateribus 
fortiter  arcuatis  late  leviter  deplanatis,  angulis  posticis  nuUis; 
«utello  subliEvi;  elytris  sub  callum  humeralem  leviter  de- 
)ressis,  pone  basin  transversim  leviter  impressis,  fortiter  sat 
?rebre  subseriatim  (ad  latera  paullo  magis,  postice  paullo 
ninus,  grosse)  punctulatis,  verrucis  (his  a  basi  ad  apicem 
:ontinuis)  elongatis  cum  aliis  rotundatis  instructis,  inter- 
ititiis  minus  rugulosis,  parte  marginali  lata  a  disco  (per 
mlculum  ant«  medium  vix  interruptum)  divisa,calli  humeralis 
margine  intemo  a  sutura  (juam  ab  elytrorum  margine 
laterali  vix  magis  distant!;  segmonto  ventrali  basali  (hoc 
rufo)  sparsim  subtilius  punctulato;  ant^nnarum  articulo  3" 
quam  4"*  sat  longiori.  Long.  4J-4i,  lat.  31-3.V  lines, 
mina  quam  mas  paullo  magis  convexa. 

ii«  species  is  superficially  very  much  like  /*.  serpvjinosay  Er., 
which  it  differs  %  lev  alia  by  its  larger  size,  evidently  greater 
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convexity,  more  widely  (though  not  more  stro 
aides  of  prothorf^x,  different  protlioriu^jc  marking 
by  the  extrnrdiscal  part  of  the  elytra  ma  eh  wid« 
slopinj:^  outward  (in  serpighwm  it  in  nearly  vei 
humeral  callu?^  conj^iderably  more  distant  (rum  th 
nf  the  elytra^  aa  w^]\  aH  hy  thft  considerably  Irrrj^e 
joint  (in  etrjriginom  tJiis  joint  is  scarcely  longer  t 
If  an  example  l^e  looked  at  with  the  head  dii-ec 
ohaei'ver  the  mark  on  the  observar'ji  Hght  rpsej 
(thfitgn  the  left  licing  of  course  reversed).  The 
marks  are  confluent  in  some  examples.  In  imf-p 
thorax  is  usually  without  marking^^  but  in  some 
ai-e  four  more  or  less  conispicuous  blacklall  sp* 
transverse  row.  This  upecies  is  also  very  nea 
Blackb.^  differing  by  its  smaller  siiee,  evidf^ntly 
leas  closely  punctulat-e  prothorax  with<iiffm-t*nt  m 
TfLs mania;  sent  by  Mr.  Simeon  from  Launce^Uii 

P.   fiVLVICOLAj  t3p,nov, 

9-  Lat€  ovalis;  minus  convexa,  altitndine  m 
visa)  contra  vel  paullo  poneelytrorum  meiJiui 
nit  id  a;  picea,'  cajiite  pro  the  race  (hoc  plus 
rid  umbra  to)  elytrorum  macuhs  nonnulliB  (hi 
latera  posit: s?)  antenniAijue  (his  apicem  ve 
rufo-anrantiaeis;  capite  crebi-e  subtil  ins  sulir 
la  to;  prothorfK^e  quam  longiori  nt  2J  a*l  1  L 
panllu  ultra  medium  di  lata  to,  pone  apice 
di8lint:tf^  imprcHao,  crebi^  rugulofle  subforti 
valde  rngulo^e)  punctulaUi,  lateribas  mud  ice 
dephmatis  anguhs  p^'^ticis  obtusia;  scutelk 
puncLulat^;  eljtrii^  «nh  calluni  humeralem 
presjiiss,  pone  basiji  transverKim  vix  impres^is, 
mdjsmatim  (postice  ma*^ia  hiubtiliter,  ad  late 
lose)  punetulfiti^i,  verruci^  lie vi bus  sat  numenj 
(hi**  illie  in  cost  is  minus  distmctis  jxjpiititi 
pOBtice  minus  perspicue   histructiw,    inteitjtiti 
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ad  latera,  vix  ad  apicem,  magis  nigulosis),  parte  marginali 
ninus  lata  sed  (parte  submediana  excepta)  a  disco  per  sul- 
nilum  sat  distinctum  divisa,  calli  humeralis  margine  interno 
i  sutura  quam  ab  elytrorum  margine  laterali  multo  magis 
iistanti;  segmento  ventrali  basali  minus  sparsim  minus  sub- 
iliter  punctulato;  antennarum  articulo  3**  quam  4"*  sat 
ongiori.     Long.  4J-4|,  lat.  3-3^1ines. 

general  appearance  much  like  P.  sordida,  but  with  the  third 
of  the  antennae  considerably  longer,  the  elytral  punctura- 
itronger,  the  verrucae  more  conspicuous  (especially  behind), 
ibmarginal  sulculus  of  the  elytra  strongly  interrupted  in 
of  the  middle,  &c.  Also  resembles  P.  punctata,  Marsh., 
iiffers  by  sides  of  pro  thorax  distinctly  flattened,  coarser 
duration  of  elytra,  narrower  form,  *kc. 
S.  Wales  ;  taken  by  Mr.  Lea  near  Forest  Reefs. 

P.  BALDIENSIS,    sp.nOV. 

Sat  late  ovata,  modice  convexa,  altitudine  majpri  (a  latere 
asa)  contra  elytrorum  marginem  medium  (vel  etiam  magis 
■etro)  posita;  nitida;  subtus  picea  hie  illic  rufescens;  capite 
)rothoraceque  rufis,  (nonnullorum  exemplorum  plus  minusve 
nfuscatis)  elytris  piceo  rufoque  mcerte  variegatis  pedibus 
mtennisque  rufis,  his  apicem  versus  infuscatis ;  capite 
irebre  subtilius  punctulato;  prothorace  quam  longiori  ut  2J 
\d  1  latiori,  ab  apice  ad  medium  dilatato,  pone  apicem  trans- 
rersim  minus  distincte  impresso,  minus  sequali,  subtilius 
ninus  crebre  (ad  latera  grosse  rugulose)  punctulato,  lateribus 
jat  fequaliter  a'rcuatis  late  fortiter  deplanatis,  angulis  posticis 
•otundatis;  scutello  fere  Isevi;  elytris  sub  callum  humeralem 
iistincte  depressis,  pone  basin  transversim  late  fortiter  im- 
pressis,  sat  grosse  sat  crebre  subseriatim  (ad  latera  paullo 
nagia,  postice  multo  minus  fortiter)  punctulatis,  verrucis  sat 
numerosis  nitidis  nigris  sat  in»(iualibus  in  dimidia  part<? 
posteriori  instructis,  interstitiis  (pnesertim  postice)  rugulosis, 
parte  marginali  lata  etsat  late  extrorsum  directa  a  disco  (p<n' 
sulculum  continuum)  bene  divisa,  calli   humeralis  margine 
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interne  a  tiutura  quam  nh  cljiwrnm  nmrgw 
niagis  distaoti;    H(?gniento  veutj-ali    ba-sAti 
jiubtiliter  puiK'tuhito.     Jjtmg,  3i,  Ut.  2|  Urn 
The  widely  ex  planate  and  evenly  rounded  sides 
are  the  canspicuous  eharajcter  d!  Xhla  Ji]3ecie^,  whic 
fur  the  strcmg  pmtlmwal  impressions  of  theel}'tni. 
from  ilt.   Koficiusiko  in   N,   8.   Wales  are  smallt 
thorax  a  trifle  more  dosely  punctuJate,  but  T  do 
diiitinct  specifirjilly*     The  intentiediate  rei*rticif  r. 
are  fairly  well  deli  nod, 
Victiiria;  M.  Baldi. 


F.   PUi*TULOSA,  i^p.nm\ 

9 ,  Ovali;?,  minus  eonvexa,  altitudine  majoH  (a 
ante  elytrorum  niargineni  mediuwi  pusita; 
nigra,  feri^ugineo-^uriegata;  capite  prcithora 
transversiru  nigro  4r-iDai.*ulato;  seut4?lio  oKscii 
serialim  verrucis  magnia  rotuiidatia  (md 
nigris  ornatis;  aiitc^niiii^i  pedibusqne  olj^CU 
versus  rufis;  capite  sabtilit€?r  sat  er«bfe  f 
thorae*  qiiam  biigiori  |»lus  quam  duplo  latioi 
1),  ab  apice  paulkj  ultra  medium  dilatato,  po 
versim  ^ix  iiiiprns^o,  spjii-yius  subtilius  (aij  h 
pvinctulatti,  lateribuH  nat  arcuatis  sat  angi 
angulia  post  ids  rnlde  obtusis;  scutello  fei 
fortiter  .subsenatim  sat  rrebre  punctulatis  (In 
spifuo  mii^s  grosse),  interstitiis  (etiamafl 
iTigulosis,  sub  eallum  hiiraemlem  distincte 
f  JUS  in  tranf^versim  htte  leviter  impressi^s^  pa 
di«CQ  vix  distincta,  calH  hinnerali.s  margins  i 
<[uatn  ab  elytrorum  mar^^ine  lat«rali  muHnj 
tegmenta  ventrali  Imsali  ^parsiasirae  Bul>tiliss 
Ltmg-  4,  lat.  2^  lines, 

A  very  iiJtid  species,  notttl»le  for  the  very  lar 
VQi-ruciu  iJiHtnliutt^j  somt^wlNit  Hpat^ely  tii  a  Mil 
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the  whole  of  its  elytra,  the  largest  of  them  scarcely  smaller 
the  black  spots  on  the  pro  thorax, 
ictoria. 

P.  MIXTA,  sp.nov. 

Sat  late  ovata,  sat  convex  a,  altitudine  majori  (a  latere  visa) 
contra  ely trorum  marginem  medium  posita;  subnitida;  nigra, 
capita  prothoraceque  rufis  plus  minusve  nigro  notatis,  elytris 
nigro  rufoque  variegatis,  antennaruin  basi  rufa;  capite  crebre 
subas{)ore  punctulato;  prothorace  quam  longiori  fere  triplo 
latiori,  ab  apice  fere  ad  basin  dilatato,  pone  apicem  trans- 
versim  parum  distincte  impresso,  confertim  sat  aspere  minus 
subtil  iter  (ad  latora  magis  grosse)  punctulato,  lateribus 
modice  arcuatis  anguste  deplanatis,  angulis  posticis  rotun- 
datis;  scutello  punctulato;  elytris  sub  callum  humoralem 
Fortiter  depressis,  pone  basin  transversim  vix  manifesto  im- 
pnvssis,  sat  crebre  sat  fortiter  subscriatim  (ad  latera  magis, 
post  ice  minus,  fortiter)  punctulatis,  verrucis  nigris  numerosis 
«it  distinctis  subseriatim  instructis,  interstitiis  rugulosis, 
parte  niargiuali  minus  (apicem  versus  paullo  magis)  distincte 
ft  disco  divisa,  calli  humeralis  margine  interno  a  sutura  quam 
abelytrorum  margine  laterali  multo  magis  distanti;  segmento 
rentrali  basali  sparsius  sat  subtiliter  punctulato.  Long.  3*, 
lat.  2  5  lines, 
►table  among  its  immediate  allies  by  its  very  strongly  trans- 

prothorax  with  close  asperate  even  puncturation,  the 
mely  strong  depression  of  the  elytra  outside  the  humeral 
»  and  the  absence  of  any  distinction  between  the  discal  and 
inal  parts  of  the  elytra  (except  for  a  short  distance  near  the 


ctoria;  Alpine  region. 

P.  SORDIDA,  sp.nov. 

t  late  ovata,  minus  convexa,  altitudine  majori  (a  latere  visa) 
id  vel  paullo  pone  elytrorum  marginem  medium  posita;  sat 
litida;  picea,  hie  illic  (priesertim  in  capite  et  ad  elytrorum 
jrothoracLsque  latera)  rufescens,  antennaruni  basi  rufa;  capite 
44 
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aspere  sat  crebre  punctulato;  prothorace  quam  longiori  fere 
ut  2^  ad  1  latiori,  ab  apice  paullo  ultra  medium  dilatato,  pone 
apicem  transversim  distincte  impresso,  crebrius  aspere  sab- 
fortiter  (ad  latera  magis  grosse)  punctulato,  lateribus  sat 
arcuatis  vix  deplanatis,  angulis  posticis  obtusis;  scutello  fere 
Isevi;  elytris  sub  callum  humeralem  distincte  depressis  pone 
basin  transversim  vix  impressis  crebre  sat  fortiter  subseriatim 
(ad  latera  parum  fortius,  apicem  versus  magis  crebre)  punc- 
tulatis,  verrucis  nonnullis  parvis  minus  distinctis  confuse 
instructis,  interstitiis  distincte  (praesertim  apicem  versus} 
rugulosis  sed  rugulis  in  disco  puncturas  baud  obscurantibus, 
parte  marginali  sat  angusta  sed  a  disco  (per  sulculum  con- 
tinuum) bene  divisa,  calli  humeralis  margine  intemo  a  sutnn 
quam  ab  elytrorum  margine  laterali  multo  magis  distanti; 
segmento  ventrali  basali  sparsim  subtiliter  punctulato. 
Mas  quam  femina  paullo  magis  depressus,  hujus  an  tennis  panllo 

minus  elongatis.  Long.  4-4^,  lat.  3-3^  lines. 
The  narrow  lateral  portion  of  the  elytra  divided  from  the  dlsad 
by  a  continuous  furrow  in  combination  with  the  prothorax  at  its 
widest  not  much  behind  the  middle,  and  the  inconspicuous  small 
verrucae  (concolorous  with  the  derm)  of  the  elytra  forms  the  lead- 
ing characteristic  of  this  species  among  its  near  allies.  In  the 
female  the  greatest  height  of  the  elytra  is  a  little  further  back 
than  in  the  male. 

S.  Australia;  Mt.  Lofty,  &c. 

P.    FOVEATA,  Sp.nOV. 

J.  Sat  late  ovalis  (fereovata),  minus  convexa,  altitudine  majori 
(a  latere  visa)  paullo  pone  elytrorum  marginem  medium 
posita;  sat  nitida;  ut  P.  sordida  colorata;  capite  prothorace- 
que  crebre  subtilius  leviter  (in  hoc  ad  latera  puncturis  sat 
grossis  intermixtis)  punctulatis;  hoc  quam  longiori  ut  fere 
2J  ad  1  latiori,  ab  apice  paullo  ultra  medium  dilatato,  pone 
apicem  transversim  parum  impresso,  lateribus  sat  arcuatis 
anguste  deplanatis,  angulis  posticis  sat  rotundatis;  scutelJ* 
plus  minusve  punctulato;  elytris  sub  callum  humeralem  dis- 
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tincte  depressis,  pone  basin  transversim  sat  fortiter  impressis, 
sat  crebre  fortius  subseriatim  (ad  latera  magis  grosse)  punc- 
tulatis,  verrucis  nonnuUis  minus  distinctis  confuse  instructis, 
interstitiis  rugulosis  (in  partis  impressse  subbasalis  fundo 
opacis  nee  rugulosis),  parte  marginali  minus  lata  a  disco  per 
sulculum  sat  distinctum  (hoc  ante  medium  et  ad  apicem 
summum  interrupto)  divisa,  calli  humeralis  margine  intemo 
a  sutura  quam  ab  elytrorum  margine  laterali  multo  magis 
distanti;  segmento  ventrali  basali  sparsim  fortius  punctulatx). 
Long.  4,  lat.  2|  line«. 

esembles  P,  sorduia  but  is  readily  separated  from  it  infer 
by  the  strongly  marked  subbasal  impression  on  the  elytral 
(which  has  somewhat  the  appearance  of  a  subrotundate  large 
low  fovea  suggestive  of,  though  very  diflferent  from,  the  deep 
a  of  P.  /osm  and  scabra),  and  by  the  submarginal  sulculus 
g  interrupted  in  front  of  its  middle  and  not  reaching  the 
eme  apex. 

•S.  Wales;  taken  by  Mr.  Lea  near  Forest  Reefs;  also  from 
jrell. 

P.    MONTUOSA,  Sp.nOV. 

.  baldiensi  affinis;  quam  haec  magis  lata  et  multo  magis 
con  vex  a  ;  elytris  rufo-brunneis  vix  piceo-variegatis,  pedibus 
obscuris;  pro  thoracis  disco  magis  crebre  punctulato;  elytris 
antice  manifeste  costatis,  verrucis  multo  majoribus  (cum 
superficie  concoloribus)  instructis,  parte  marginali  minus 
fortiter  extrorsum  directa;  abdomine  magis  crebre  magis 
fortiter  punctulato;  cetera  ut  P,  baldiensis.  Long.  3 J,  lat. 
3  lines  (vix). 

["mina  quam  mas  etiam  multo  magis  convexa. 
ather  closely  allied  to  P.  baldiensis  structurally,  though  to  a 
al  glance  more  suggestive  of  P.  rosea  and  P,  impressay  Chp. 
wider  and  very  much  more  strongly  convex  form  together 
i  the  very  much  larger  and  more  elevated  verrucae  of  its  elytra 
er  it  impossible  to  be  confused  with  baldiensis.  The  greatest 
ht  of  P,  baldiensis  is  considerably  less  (of  P.  montuosa 
ledly  more)  than  half  the  length  of  the  elytra.     From   P. 
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rosea  the  present  species  differs  inter  aHa  by  the  greatest  width 
of  its  prothorax  being  at  the  middle,  aa  well  as  by  its  very 
different  colour,  while  from  P.  impregsa^  Chp.,  it  differs  very 
widely  in  form.  The  elytral  verruca?  have  more  or  less  tendency 
to  run  together  into  transverse  ridges,  esj)ecially  on  the  lateral 
declivity. 

Victoria;  Alpine  region. 

*P.  ROSEA,  sp.nov. 

$.  Ovata,  modice  lata,  altitudine  majori  (a  latere  visa)  contra 
elytrorum  marginem  medium  (vel  etiam  magis  retro)  posiU; 
minus  nitida;  kete  rosea,  antennis  apicem  versus  et  corpore 
subtus  plus  minusve  infuscatis  ;  capite  crebre  subfortiter 
punctulato;  prothorace  quam  longiori  ut  2^  ad  1  latiori,  ab 
apice  sat  longe  ultra  medium  dilatato,  pone  apicem  trans- 
versim  vix  perspicue  impresso,  minus  sequali,  sat  fortiter 
sat  crebre  (ad  latera  crebre  grosse)  punctulato,  lateribos 
postice  sat  fortiter  arcuatis  late  minus  fortiter  deplanatis, 
angulis  posticis  nullis;  scutello  fere  la'vi,  vel  subtiliter 
coriaceo ;  elytris  sub  callum  humeralem  sat  fortiter 
depressis,  pone  basin  trans versim  fortiter  impressis,  sat  grosse 
sat  crebre  subseriatim  (postice  minus  grosse)  punctulatis, 
verrucis  sat  magnis  insequalibus  (his  hie  illic  transversini 
subconjunctis)  sat  numerosis  confuse  instructis,  interstitii> 
(prtesertim  transversim)  inaequaliter  rugulosLs,  parte  mar- 
ginali  modice  lata  a  disco  (per  sulculum  paullo  ante  medium 
anguste  interruptum)  bene  divisa,  calli  humeral  is  margine 
interno  a  sutura  quam  ab  elytrorum  margine  laterali  mani- 
feste  magis  distanti ;  segmento  ventrali  basali  sparsian 
subfortiter  punctulato.     Long.  3|,  lat.  2  J  lines. 

Notable  for  its  (probably  constant)  uniform  bright  rosy-red 
colouring  on  the  upper  surface.     The  coarse  uneven  verrucje  of 


•  A  male  example  received  from  Mr.  Masters  since  this  description  was 
written  scarcely  differs  from  the  female  except  in  respect  of  aeiual 
characters  common  to  all  species  of  Paro/hsin.  A  female  sent  by  Mr. 
Masters  is  somewhat  larger  than  the  type. 
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Ijtra  (tending  to  run  together  here  and  there  into  transverse 
i  on  the  laterally  declivous  portions)  are  suggestive  of  P. 
t^sa,  Chp.,  from  which,  however,  the  present  species  differs 
alia  by  its  much  less  convexity,  its  elytra  at  their  highest 
further  from  their  base,  and  the  much  less  strongly  elevated 
c«  and  ridges  of  the  elytra.  The  intermediate  verrucse  of 
rothorax  are  fairly  well-defined. 

:toria ;  Black  Spur :  also  from  the  Blue  Mountains  (Mr. 
'rs). 

P.  EXSUL,  sp.nov. 

Late  ovata,  sat  convexa,  altitudine  majori  (a  latere  visa) 
ontra  elytrorum  marginem  medium  posita;  sat  nitida; 
icea,  rufo-variegata  (praesertim  in  capite  fere  to  to,  in 
rothoracis  lateribus,  in  elytrorum  marginibus  et  maculis 
idistinctis  nonnuUis,  in  antennarum  basi,  et  in  abdominis 
iteribus);  capite  crebre  aspere  punctulato;  prothorace  quam 
mgiori  ut  fere  2  J  ad  1  latiori,  ab  apice  ad  medium  dilatato, 
one  apicem  transversim  vix  perspicue  impresso,  crebre  minus 
ibtiliter  (ad  latera  sat  grosse)  punctulato,  lateribus  sat 
rcuatis  distincte  sat  anguste  deplanatis,  angulis  posticis 
btusis  ;  scutello  subtiliter  punctulato;  elytris  sub  callum 
umeralem  distincte  depressis,  pone  basin  subrotundatim 
opressis,  crebre  sat  subtiliter  subseriatim  (ad  latera  paullo 
linus,  postice  paullo  magis,  subtiliter)  punctulatis, 
errucis  nonnuUis  vix  perspicuis  subseriatim  instructis,  inter- 
itiis  leviter  (apicem  versus  magis  perspicue)  rugulosis,  parte 
larginali  modice  lata  a  disco  (per  sulculum  ante  medium  late 
iterruptum  pone  medium  sat  profundum)  bene  divisa,  calli 
umeralis  margine  interno  a  sutura  quam  ab  elytrorum 
largine  laterali  paullo  magis  distanti ;  segmento  ventrali 
ksali  sparsius  subfortiter  punctulato.  Long,  3 J,  lat.  3  lines, 
ily  distinguishable  among  its  near  allies  by  the  fine 
iration  of  its  elytra  (the  verrucae  of  which  need  looking  for)  in 
lation  with  the  subquadrate  prothorax  (which  is  at  its 
at  the  middle). 
.  Wales;  Richmond  R.  district,  I  l)elieve. 
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P.  SIMULAN8,  Sp.nOV. 

5.  Subovata;  sat  lata;    minus  convexa,    altitudine   majori  (a 

latere   visa)   contra  elytrorum    marginem    medium   poaita; 

modice  nitida;  castanea,  antennis  apicem  versus  et  sternb 

picescentibus;  capite  sUbtilius  sat  crebre  vix  aspere  punctu- 

lato;  prothorace  quam  longiori  ut  2f  ad  1  latiori,  ab  apice 

sat  longe  ultra  medium  dilatato,  pone  apicem  transversim 

impresso,  sat  crebre  subtilius  baud  rugulose  (sed  ad  latere 

grosse  rugulose)  punctulato,  lateribus  sat  arcuatis  sat  an- 

guste  deplanatis,  angulis  posticis  fere  nullis;  scutello  bevi; 

elytris  sub  callum  humeralem  depressis,  pone  basin  tran-*- 

versim  leviter  impressis,  subtiliter  (puncturis  etiam  magis 

subtilibus  intermixtis,  ad  latera  paullo  minus  postice  paullo 

magis  subtiliter)  subseriatim  punctulatis,   verrucis  sat  nu- 

merosis  (his  minus  elevatis)  sparsim  seriatim  (basin  versus 

obsoletis)  instructis,    interstitiis    baud    (apicem   versus  vut 

manifeste)  rugulosis,  parte  marginali  angusta  a  disco  (per 

sulculum  continuum)  manifeste  divisa,  calli  humeralis  mar- 

gine  intemo  a  sutura  quam  ab  elytrorum  margine  lateral! 

paullo  magis   distanti;    segmento   ventrali  basali   crebrius 

subfortiter  punctulato.     Long.  3|,  lat.  2\  lines. 

This  species  bears  a  remarkable  superficial  resemblance  to  P. 

castanea,  Marsh.,  which  however  belongs  to  the  last  subgroup  on 

account  of  its  different  form.      Besides  the  difference  of  form 

from  castanea  it  is  distinguished  inter  alia  by  the  much  closer  and 

more  even  puncturation,  and  much  less  widely  explanate  sides  of 

its    prothorax   and    by   the    well-marked    depression  below  its 

humeral  calli. 

N.  S.  Wales  j  near  Sydney. 

P.  ABJECT  A,  Sp.nOV. 

5.  Subovata;  sat  lata;  modice  convexa,  altitudine  majori  (a 
latere  visa)  contra  elytrorum  marginem  medium  posita; 
modice  nitida;  obscure  rufa,  corpore  subtus  elytrisque 
piceo-adumbratis,     antennis     (exempli    typici)    carentibus; 
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japite  crebre  rugulose  punctulato;  prothorace  quam  longiori 
at  2^  ad  1  latiori,  ab  apice  sat  longe  ultra  medium  dilatato, 
pone  apicem  transversim  impresso,  sat  crebre  subrugulose 
mbtilius  (ad  latera  paullo  magis  grosse)  punctulato,  lateribus 
at  arcuatis  sat  anguste  deplanatis,  angulis  posticis  fere 
lullis;  scutello  subtiliter  ruguloso;  elytris  sub  callum  hume- 
•alem  leviter  depressis,  pone  basin  rotundatim  impressis, 
mbtilius  sat  crebre  subseriatim  (ad  latera  vix  magis,  postice 
nx  minus,  fortiter)  punctulatis,  verrucis  sat  numerosis 
ninus  distinctis  subseriatim  instructis,  interstitiis  sat  rugu- 
osis,  parte  marginali  a  disco  vix  distincta,  calli  humeralis 
nargine  interno  a  suturaquam  ab  elytrorum  margine  laterali 
at  multo  magis  distanti;  segmento  ventrali  basali  sparsius 
ubtilius  punctulato.  Long.  2i,  lat.  It  lines. 
is  is  an  inconspicuous  species  bearing  much  superficial  re- 
ance  to  f./oveata  and  surdila  from  both  of  which  it  diflFers 
i  much  smaller  size  and  the  considerably  finer  puncturation 
elytra.  It  also  superficially  resembles  F.  mediocris,  whit- 
^is  and  opachr  but  diflfers  from  them  inter  alia  by  the  very 
ctly  though  narrowly  explanate  sides  of  its  prothorax. 
S.  Wales. 

P.  MEDIOCRIS,  sp.nov. 

Latissime  ovata,  modice  convexa,  altitudine  majori  (a  latere 
isa)  contra  elytrorum  marginem  medium  posita;  sat  nitida; 
t  P.  exsul  colorata;  capite  crebre  aspere  punctulato;  pro- 
liorace  quam  longiori  fere  triplo  latiori,  al)  apice  fere  ad 
►asin  dilatato,  pone  apicem  transversim  impresso,  sat  crebre 
ubfortiter  (ad  latera  grosse)  punctulato,  lateribus  Jevit^r 
rcuatis  baud  deplanatis,  angulis  posticis  null  is;  scutello 
jedio  leviter  punctulato;  elytris  sub  callum  humeralem 
lanifeste  depressis,  pone  basin  transversim  late  distincte 
Tipressis,  fortiter  crebre  subseriatim  (ad  latera  paullo  magis, 
ostice  paullo  minus,  fortiter  ,  punctulatis,  verrucis  nonnullis 
Hrtlit^i'  di-'ius'iiis  nigris  (his  in  lateribus  transversim  plus 
linuHVf  cfinlhh'utibus)  instructis,  interstitiis  sat  rugulosis 
|xiHt»£!«   uubgranuliformibus),  parte  marginali  a  disco  (per 
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sulculum  paullo  ante  medium  angustius  interruptum)  sat  bene 

divisa,  calli  humeralis  margine  interne  a  sutura  quam  ab 

elytrorum  margine  laterali  paullo  magis  distanti;    segmento 

ventrali  basali  sparsim  subtilius  punctulato.      Long.  3,  lat 

2^  lines. 

Notable  among  its  immediate  allies  for  its  extremely  wide  form 

and  very  strongly  transverse  prothorax.     Tbe  humeral  callus  is 

more  distant  from  tbe  lateral  margin  than  in  most  of  its  immediate 

allies. 

N.S.  Wales;  Richmond  R.  district,  I  believe. 

P.   RUFicoLLis,  sp.nov. 

Ovata,  modice  lata,  modice  convexa,  altitudine  majori  (a  latere 
visa)  contra  elytrorum  marginem  medium  (vel  paullo  anterius) 
posita;  sat  nitida;  picea,  capite  prothorace  antennarum  basi 
scutello  elytris  (horum  verrucis  parte  suturali  antica  et 
margine  summo,  piceis)  et  corporis  subtus  pedumque  partibus 
nonnullis  rufis;  capite  crebre  subtilius  vix  aspere  punctulato; 
prothorace  quam  longiori  ut  2^  ad  1  latiori,  ab  apice  sat 
longe  ultra  medium  dilatato,  pone  apicem  trans versim  dis- 
tincte  impresso,  minus  fortiter  sat  crebre  (ad  latera  grosse) 
punctulato,  lateribus  sat  arcuatis  baud  deplanatis,  angulis 
posticis  fere  nullis;  scutello  coriaceo  vel  fere  Itevi;  elytris  sub 
callum  humeralem  distincte  depressis,  pone  basin  ti-ansversim 
impressis,  crebre  minus  fortiter  subseriatim  (ad  latera  magis 
grosse)  punctulatis,  verrucis  sat  numerosis  sat  seriatim 
instructis,  interstitiis  minus  rugulosis,  parte  marginali  a 
disco  (per  sulculum  ante  medium  late  interruptum)  sat  dis- 
tincte divisa,  calli  humeralis  margine  interno  a  sutura  quam 
ab  elytrorum  margine  laterali  sat  multo  magis  distanti; 
segmento  ventrali  basali  subfortiter  minus  sparsim  punctulato. 
Femina  quam  mas  paullo  magis  con\exa,  ejus  antennis  paullo 
brevioribus.     Long.  3?,  lat.  2|  lines. 

The  (apparently  constant)  uniform  red  colouring  of  the  head 
and  prothorax  in  contrast  to  the  much  darker  elytra  distinguishes 
this  species  among  its  immediate  allies.     In  the  male  the  greatest 
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tgbt  of  the  eljtra  is  a  trifle  nearer  the  front  than  in  the  female. 
S.8.  Wales;  taken  by  Mr.  Lea. 

P.   PROPRIA,  sp.nov. 

J.  Sat  late  ovata,  sat  convexa,  altitudine  majori  (a  latere  visa) 
contra  ely trorum  marginem  medium  posita;  sat  nitida;  obscure 
rufcj-caatauea  (rid  latera  fere  sanguinea),  corpore  subtus 
anteniiisquei  plu.s  minusve  infuscatis;  capite  crebre  sat  fort  iter 
pQDCtulato;  prothorace  quam  longiori  ut  2J  ad  1  latiori,  ab 
apice  vIk  «lfcra  medium  dilatato,  pone  apicem  trans versim 
impress,  crebrtj  sat  fortiter  (ut  caput,  sed  ad  latera  grosse 
mguloae)  punctalato,  lateribus  sat  arcuatis  baud  deplanatis, 
angalia  postteiH  distinctis  obtusis;  scutello  crebre  subtiliter 
punetulato;  elytris  sub  callum  humeralem  distincte  depressis, 
pone  ba^in  tnitLsversim  leviter  impressis,  crebre  fortiter  sub- 
t^eriiuioi  (a^l  latera  paullo  magis,  postice  minus,  fortiter) 
punctulatisf  voirucis  nonnullis  minus  perspicuis  (his  cum 
superficie  concoloribus)  subseriatim  instructis,  interstitiis 
minus  rugulosini,  parte  marginali  sat  lata  a  disco  (per  sulcu- 
lum  in  medio  siit  late  interruptum)  sat  distincte  divisa,  calli 
huuieralia  margine  interno  a  sutura  quam  ab  elytrorum 
naargine  distincte  magis  distanti;  segmento  ventral i  basali  sat 
crebre  siat  fortiltjr  punctulato. 

J-  Quam  mas  magis  convexa.     Long.  3^3^,  lat.  3  lines. 

Decidftlly  ii(*ar  P.  ruficoUis^  but  very  distinct  from   it  (apart 

m  colour)  infer  aHa  by  its  prothorax  at  its  widest  at  the  middle. 

ikiuth  Au»traHtH  widely  distributed;  also  Kangaroo  Island. 

V.  wiiiTToVENSis,  sp.  nov. 

J,  (>%*ftlis,  minus  convexa;  altitudine  majori  (a  latere  visa)  ad 
vcl  paullo  pone  elytrorum  marginem  medium  posita ;  sat 
tatida;  supra  ubscure  rufa,  capite  antice  piceo,  prothorace 
iiigro-  vcl  piceo-notato,  elytris  plus  minusve  piceo-adumbratis 
ift  vermcia  tiigris  variegatis ;  subtus  picea  plus  minusve 
rufi?«cen>i,  podibus  concoloribus,  an  tennis  pallide  rufis  apicem. 
voriiu-i  iiifu^scatli;  capite  crebre  minus  subtiliter  vix  ruguluse 
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punctulato ;   prothorace  quam  longiori  ut  2^  ad  1  latiori,  ab 

apice  paullo  ultra  medium  dilatato,  pone  apicem  tranavereim 

distincte  impresso,  in  disco  minus  fortiter  minus  crebre  baud 

rugulose  (ad  latera  grosse  rugulose)  punctulato,  lateribus  sat 

arcuatis  baud  deplanatis,  angulis  posticis  obtusis;  scutello 

punctulato:  elytris  sub  callum  bumeralem  leviter  depressis, 

pone  basin  vix  impressis,  sat  crebre  fortius  subseriatim  (ad 

latera    magis    grosse)    punctulatis,   verrucis    sat  distinctis 

seriatim  instructis,  interstitiis  latera  apicemque  versus  sat 

rugulosis  (rugulis  nonnullis  transversis  plus  minusve  elonga- 

tis  et  continuis  latera  versus  intermixtis),  parte  marginali 

ut  P.  fovealcBy  calli  humeralis  margine  interno  ut  P.  foveata 

posito;  segmento  ventrali  basali  sparsim  subtilius  punctulato. 

Long.  3},  lat.  2^  lines. 

Very  mucb  like  P.  foveata  superficially,  but  differing  from  it 

inter  alia  by  its  considerably  smaller  size,  the  sides  of  its  prothorax 

not  at  all  explanate,  the  much  more  numerous  and  better  defined 

verructe  of  its  elytra  and  the  extreme  faintness  (almost  absence) 

of  the  subbasal  impression  of  the  elytra.      The  transverse  rugu- 

losities  of    the  elytra  have  a  slight  tendency  to  simulate  the 

continuous  wheal-like  ridge  that  forms  a  conspicuous  character  in 

some  species  of  Paropsis  (e.g.,  transversalis.) 

N.S.  Wales;  taken  by  Mr.  Lea  near  Whitton. 

P.    CRIBRATA,  sp.nOV. 

P,  proprice  simillima ;  differt  corpore  minus  nitido,  el}'tris  ad 
latera  quam  in  disco  vix  magis  rufis,  horum  verrucis  nigris 
magis  numerosis  magis  perspicue  seriatis;  prothorace  aspere 
multo  magis  fortiter  punctulato,  elytris  pone   basin  haud 
distincte  impressis,  his  multo  magis  subtiliter  (ad  latera  quam 
in  disco  haud  magis  fortiter)  punctulatis;  cetera  ut  R  propria. 
Long.  4J-4|,  lat.  3J-3|  lines. 
Near  P,  propria,  but  very  readily  separable  from  it  by  the 
characters  cited  above;  in  P.  propria  the  puncturation  in  the  sub- 
basal  impression  of  the  elytra  is  conspicuously  coarser  than  on  the 
general  surface  of  the  disc,  while  in  the  present  species  (there  being 
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M  distinct  subl>asal  impression)  there  is  no  discal  space  notable 
)r  tlie  coarseness  of  its  puncturation.  The  whole  punctura- 
on  of  the  elytra  is  manifestly  finer.  I  have  two  examples  of 
*arop»U  differing  from  P.  cribrala  in  their  smaller  size  and  less 
umeroua  elytral  verrucae  which,  moreover,  are  concolorous  with 
It?  (lerni.  1  Itave  little  doubt  that  they  represent  a  distinct 
*ry  clo5«j  species,  but  I  refrain  from  naming  them  without 
b(*erring  more  sjf>ecimens. 
8,  Australia;  Yorke's  Peninsula. 

P.  DBCLivis,  sp.nov. 

2*  Sat   late   ovata;    sat  fortiter  convexa,  altitudine  majori  (a 

latere    vi^>   contra   elytrorum    marginem    medium   posita; 

minusi  nitida;  obscure  rufa,  antennis  (basi  excepta)  corpore 

subtus   pedibus  capitis  parte  antica   scutello  et  elytrorum 

verrucis  piceis;  P,  proprice  affinis;  differt  prothorace  ab  apice 

nianifeate  ultra  medium   dilatato,  pone  apicem  (hoc  magis 

angustato)  haud  impresso,  angulis  posticis  magis  rotundatisj 

j^utellij  Hubhevi;  elytris  paullo  magis  crebre  magis  subtiliter 

purictulatis,  pone  basin  baud  impressis,  verrucis  vix  elevatia 

nigri^  ut  sujierficies  punctulatis,  parte  marginali  a  disco  haud 

diKtincta;  cetera  ut  P.  propria.     Long.  4,  lat.  3|  lines. 

BeJiembleh   P.  propria  and  P.  crihrata  but  differs  from  both 

'^r  alia  hy  the  marginal  portion  of  its  elytra  (especially  behind) 

itinuuus  with  tlie  discal  portion  so  that  there  is  no  longitudinal 

K-avity  but  the  lateral  and  apical  declivous  parts  descend  quite 

inly  without  being  outturned  at  the  margin.     The  puncturation 

the   elytra  c**ntinuous  over   the   verrucas   is   also   a   notable 

iracter  and  very  rare  in  Paropsis. 

S.  H,  Wakij ;  near  Sydney. 

P.  Tatei,  sp.nov. 

J,  OvaliH,  niinu!}  convexa,  altitudine  majori  (a  latere  visa)  ad 
elytronira  marginem  medium  posita;  nitida;  fere  ut  P.  pnstu- 
lota  eolurata,  Hcd  antennis  rufis  apicem  versus  vix  infuscatis 
et  elytrorum    verrucis   multo  minoribus   elongatis;    capite 
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subtilius  crebrius  Hubrugulose  punctulato;   prothorace  quam 
longiori  ut  2f  ad  1  latiori,  antice  fortiter  angustato,  ab  apice 
longe  pone  medium  dilatato,  pone  apicem  transversini  baud 
impresso,  crebrius  sat  fortiter  sat  rugulose  (ad  latera  valde 
rugulose)  punctulato,  lateribus  modice  arcuatis  nullo  wodo 
deplanatis,  angulis  posticis  valde  obtusis;    scutello  Isevi  for- 
titer  convexo;     elytris    subgrosse    seriatim    minus    crebre 
punctulatis  (ad  latera  etiam  grossius,  apicem  versus  multo 
magis  crebre),  interstitiis  in  disco  baud  (ad  latera  et  versiw 
apicem  sat  perspicue)  rugulosis,  sub  callum  humeralem  dis- 
tincte  depressis,  pone  basin  transversim  late  vix  impressis, 
parte  marginali  a  disco  baud  distincta,  calli  bumeralis  mar- 
gine  interno  a  sutura  quam  ab  elytrorum  margine  laterali 
multo    magis    distanti,    segmento    ventrali    basali  sublievi. 
Long.  4g^,  lat.  3  lines. 
Rather  closely  resembling  P.  pusttUosa  superficially  but  readily 
distinguishable  from  it  inter  alia  by  its  prothorax  being  not  at  all 
explanate    laterally,    much    narrower  in  front  and  much  more 
strongly  and  less  smoothly  punctulate;    also  by  its  elytra  being 
evidently  more  coarsely  and  less  closely  punctulate,  more  regularly 
seriate,  with  much  smaller  and  differently  shaped  verrucse,  and 
having  their  marginal  part  not  distinct  from  the  discal  (in  p«- 
tulosa  there  is  an  evident  though  very  narrow  lateral  outtumed 
portion  especially  noticeable  near  the  apex).     It  should  be  noted 
that  in  this  species  the  third  antennal  joint  is  slightly  longer 
than  the  fourth,  but  too  slightly  to  justify  placing  it  among  the 
species  with  the  third  joint  "  markedly"  longer. 
Victoria ;  presented  to  me  by  Professor  Tate. 

P.  ALTICOLA,  sp.nov. 

Late  ovalis  (fere  subcircularis),  minus  convexa,  altitudine  majori 
(a  latere  visa)  contra  elytrorum  marginem  medium  pasita; 
sat  nitida;  subtus  nigro-picea;  supra  (antennis  pedibusque 
inclusis)  rufescens,  elytris  plus  minusve  obscure  piceo-adum 
bratis;  capite  sat  crebre  vix  aspere  punctulato;  prothorace 
quam  longiori  ut  2§  ad   1  latiori,  ab  apice  sat  longe  ultra 
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medium  dilatato,  pone  apicem  transversim  distincte  impresso, 
crebre  aspere  minus  fortiter  (ad  latera  grosse  nee  vel  vix 
confluenter)  punctulato,  lateribus  fortiter  arcuatis  nullo  modo 
deplanatis,  angulis  posticis  nullis;  scutello  sat  opaco,  dupli- 
citer  (sparsim  fortius  et  confertim  subtiliter)  punctulato; 
elytris  sat  distincte  sub  callum  humeralem  depressis  (et  pone 
basin  transversim  impressis),  crebre  fortius  subseriatim  (ad 
latera  multo  magis  grosse,  postice  magis  crebre  magis  sub- 
tiliter) punctulatis,  verrucis  nonnullis  parvis  minus  distinctis 
confuse  instructis,  interstitiis  antice  modice  (postice  crebre 
sat  aspere)  rugulosis,  parte  marginali  sat  angusta  a  disco  (per 
sulculum  antemedium  anguste  interruptum)  bene  divisa,  calli 
hunieralis  margine  interno  a  sutura  quam  ab  elytrorum 
inargine  laterali  vix  multo  magis  distanti;  segmento  ventrali 
basali  sat  sparsim  subfortiter  punctulato. 
Mas  quam   femina  nonnihil  magis  depressus,  hujus  antennis 

paullo  minus  elongatis.  Long.  3J-41,  lat.  2|-3V  lines. 
Resembles  P.  sordida  superficially  but  differs  from  it  by  a  multi- 
Je  of  characters,  conspicuous  among  which  are  its  distinctly 
►re  convex  form,  more  transverse  differently  shaped  prothorax, 
itellum  so  closely  punctulate  as  to  bo  subopaque,  and  humeral 
lus  distinctly  more  distant  from  the  lateral  margin  of  the 
tra. 

A.lso  near  punctata,  Marsh.,  but  of  considerably  more  depressed 
ra. 

S.  Australia;  on  the  hills  near  Adelaide,  etc.;  also  Kangaroo 
and. 

P.    VlCTORIiE,  sp  nov. 

5.  P.  altiroUe  simillima;  subtus  nigra,  pedibus  obscuris,  pro- 
thorace  paullo  magis  crebre  i)unctulato;  scutello  fere  la-vi; 
elytris  ad  latera  quam  in  disco  vix  magis  fortiter  punctulatis; 
calli  humeralis  margine  interno  a  sutura  quam  ab  elytrorum 
margine  laterali  multo  magis  distanti;  cetera  ut  P.  alticola. 
I^ong.  3  J,  lat.  2i  lines. 
Anoilier  species  very  close  to  P.  ahicola  but  differing  from  it 
the  evidently  closer  puncturation  of  its  prothorax;  the  extremely 
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fine  and  sparse  puncturation  of  its  scutellum;  a  slight  difference 
(mentioned  above)  in  the  elytral  puncturation;  and  especially  in 
the  external  (vertical)  part  of  the  elytral  epipleune  being  less 
elevated,  so  that  the  humeral  callus  is  nearer  to  the  lateral  margin 
of  the  elytra  (being  placed  as  in  P.  sordida).  This  latter  character 
inter  alia  forms  a  good  distinction  from  P.  punctata,  Marsh.  I 
have  not  seen  a  male  of  this  species.  In  the  type  the  scutellum 
is  verynitid,  convex  and  scarcely  punctulate;  in  a  second  example 
(possibly  representing  a  distinct  species)  the  scutellum  is  sub- 
opaque,  being  very  finely  coriaceous,  but  both  examples  are  devoid 
of  the  comparatively  coarse  punctures  with  which  the  scutellum 
is  impressed  in  P,  alticnla  and  punctata,  Marsh.  In  the  "second 
example "  the  elytral  vemicse  are  a  trifle  more  conspicuous  and 
less  tending  to  run  together  transversely. 
Victoria. 

P.  80LITARIA,  Sp.nOV. 

$.  Elongato-ovalis,  modice  convexa,  altitudine  majori  (a  latere 
visa)  paullo  pone  elytrorum  marginem  medium  posita;  sat 
nitida;  subtus  nigra;  capite  prothoraoeque  brunneo-rufis 
nigro-adumbratis;  elytris  piceis,  verrucis  numerosis  seriatim 
positis  sordide  testaceis  et  vittis  concoloribus  circiter  10 
omatis;  pedibus  antennisque  nigris,  his  basin  versus  sordide 
testaceis;  capite  subtilius  sat  crebre  punctulato;  prothorace 
quam  longiori  plus  quam  duplo  (ut  2|  ad  1)  latiori,  ab  apice 
longe  ultra  medium  dilatato,  pone  apicem  transversim  vix 
impresso,  in  disco  sat  subtiliter  minus  crebre  (ad  latera  crebre 
crasse)  punctulato,  lateribus  sat  arcuatis  vix  deplanatis, 
angulis  posticis  rotundatis;  scutello  laivi;  elytris  sat  crebre 
subfortiter  subseriatim  (ad  latera  quam  in  disco  vix  magis 
fortiter)  punctulatis,  interstitiis  in  disco  leviter  (postice  magis 
fortiter)  rugulosis,  sub  callum  humeralem  distincte  depressis 
parte  marginali  a  disco  vix  distincta  (ut  /'.  sternnlis),  calli 
humeralis  margine  intemo  a  sutura  quam  ab  elytrorum  roar- 
gine  laterali  multo  magis  distanti;  segmento  ventrali  basali 
sparsim  subtiliter  punctulato;    antennarum  articulo  3"  ( uam 
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epipleurarum   parte    externa    (vertical!) 


Long.  5,  lat.  3|  lines. 


4"*  \ix    longiori; 

mmiine  elevatji. 

The  ruost  striking  character  in  this  species  is  the  external 
erlical)  part  of  itn  elytral  epipleurse  being  very  narrow  [scarcely 
vide  OS  is  the  internal  (horizontal)  part  where  the  latter  is  at 
widest].  The  colouring  of  the  elytra  in  the  unique  type  is  also 
ry  reTnarka'le,  the  derm  being  of  a  pitchy  colour  traversed  by 
ntimber  of  dull  testaceous  vittae  on  which  are  placed  rather 
«*lj  numerous  concolorous  verrucae. 
Victoria;  Black  Spur. 

P.  LIMA,  sp.nov. 

J.  /^  fihicofm  atlinis  sed  magis  convexa;  pedibus  antennisque 
(hjifum  batsi  excepta)  obscuris;  elytris  crebre  granuloso- 
rugulosis.  Long.  4,  lat.  2^^  lines. 
Another  near  ally  of  F.  alticola  but  incapable  of  confusion  with 
m  account  of  its  much  more  convex  form  (at  any  rate  in  the 
mh)  lint]  the  ^strong  close  granule-like  rugulosity  of  its  elytral 
erstiees  which  is  so  prominent  as  greatly  to  obscure  the  punc- 
ation  except  in  the  subbasal  impression.  In  the  type  this 
iba.ial  impreHwifin  is  almost  circular,  but  I  hesitate  to  attach 
icb  value  to  thiif  character  since  the  corresponding  impression 
P.  tilticofa  shows  some  approach  (though  less  marked)  to  a 
lilar  fyrm,  the  impression  being  subinterrupted  in  the  middle 
that  its  inner  part  (regarded  separately)  is  scarcely  transverse. 
3rn  P.  f'Uitctotij^  Marsh.,  it  difl'ers  by  its  still  more  convex  form, 
re  nitiil  surface,  and  much  more  rugulose  elytral  interstices. 
V^ictoria  ;  sent  to  me  by  Mr.  Billinghurst. 

P.    INVALIDA,  sp.nov. 

}.  Ovftlisi,  parnm  convexa;  altitudine  majori  (a  latere  visa) 
paiil]i»  [rtine  elytrorum  marginem  medium  posita;  sat  nitida; 
tjt  l\  aordida  colorata;  capite  minus  crebre  minus  subtiliter 
pamtuiat^j,  int^erstitiis  valde  distincte  subtiliter  punctulatis; 
priitJuirace  furo  ut  P,  sordidce  sed  in  disco  sparsius  sat  leviter 
Imud   rtii|^>«rB  ^ad   latera  sat  grosse   sat  crebre)  punciulato. 
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lateribus  baud  deplanatis,  angulis  posticis  magis  rotundatis; 

scutello   punctulato;    elytris  sub  callum   bumeralem   leviter 

depressis,  pone  basin  vix  impressis,   seriatim  sat  subtiliter 

(latera   versus   magis    fortiter)   punctulatis,  vemicis  panis 

modice  distinctis  seriatim  instructis,   interstitiis  sat  planis 

(apieem  versus  magis  rugulosis),  parte  marginali  a  disco  vix 

(apicem    versus    subdistincto)    distincto ;     calli     humeralis 

margine  interno  a  sutura  quam  ab  eljrtrorum  margine  laterali 

baud  multo  magia  distanti;  segmento  ventrali  basali  spai>ini 

subtilius  punctulato.     Long.  3  J,  lat.  2f  lines. 

Also  resembling  P,  foveata  superficially,  but  at  once  distinguish- 

aljle  from  it  and  its  other  near  allies  inter  alia  by  the  very  much 

tiner  puncturation  of  its  elytra,  and  by  the  inner  edge  of  the 

humeral  callus  being  very  little  nearer  to  the  lateral  margin  than 

to  the  suture.     Also  resembles  P.  seriata,  Germ.,  but  differs  fn*m 

it  inter  alia  by  the  presence  of  a  depression  below  the  humeral 

callus. 

N.S.  Wales;  taken  by  Mr.  Froggatt  on  the  Blue  Mountains. 

P.    TRANSVERSALIS,  Sp.nOV. 

Ovata;  sat  convexa,  altitudine  majori  (a  latere  visa)  contra 
elytrorum  marginem  medium  (vel  paullo  magis  antice)  posita; 
nitida;  subtus  rufa  vel  rufo-picea;  capite  prothoraceque  rutis 
hoc  plus  minusve  piceo  adumbrato,  elytris  piceis  rufo-vaWe- 
gatis  et  nigro  verrucatis,  antennis  pedibusque  rufis  (nonnull- 
orum  exemplorum  magis  obscuris);  capite  crebre  subtilius 
punctulato;  prothorace  (juam  longiori  ut  2^  ad  1  latiori,  ab 
apice  ad  vel  paullo  ultra  medium  dilatato,  pone  apicem  trans- 
versim  manifeste  impn^sso,  sat  crebre  subirregulariter  (ad 
latera  grosse  rugulose)  punctulato,  lateribus  sat  fortiter 
arcuatis  nullo  modo  dej)lanati8,  angulis  posticis  rotundatis; 
scutello  fere  Irevi;  elytris  sat  fortiter  sub  callum  humeralem 
depressis  (et  pone  basin  late  transversim  fortiter  impressis', 
fortiter  sat  crebre  subseriatim  (ad  latera  magis,  postice  minus, 
fortiter)  punctulatis,   verrucis  nitidis  sat  niagnie  instructis 
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(liis  in  parte  impressa  postbasali  carentibus,  et  pone  hauc 

piortem  ut  ruga  transversa  fere  a  sutura  ad  marginem  lateralem 

eontinua    cx)nfluentibus),   interstitiis    vix    rugulosis,     parte 

iQargmaii  minus  lata  a  disco  (per  sulculum  ante  medium  late 

iuterruptum)  divisa;  calli  humeralis  margine  interno  a  sutura 

quam  abe]ytrorum  margine  lateraH  sat  multo  magis  distanti; 

segmento  \eutrali  basali  sparsim  minus  subtiliter  punctulato. 

Femioa  quam  mas  magis  con vexa.     Long.  3-3^,  lat.  2^2^  lines. 

Xt  once  i!iHtin*^uishable  from  all  its  allies  by  the  tendency  of 

?  eljtral  verrucie  to  coalesce  into  coarse  nitid  ridges,  the  mc^st 

iHpicuous  of  wliich  is  placed  at  about  the  middle  of  the  elytra 

i  ruuH  from  near  the  suture  almost  to  the  lateral  margin. 

3.  Auistralia;  widely  distributed. 

TABULATION   OP   THE   SPECIES   FORMING    SUBGROUP   III. 
,  Elytr*  witti   n   ilistiiict  post  basal  impression  on 

11,  Elytral  m^irgiti  (viewed  from  the  side)  straight 
ur  but  Littk^  sinuous. 
Ct  Ely  tial  puuctu  ration  (and  especially  its  seria- 
tion^  n HI cli  obscured  by  irregular  transverse 
rug  u  lost  ty. 
D.  Elytra  nnt  marked  with  a  common  dark 
blotch  behind  the  scutellum. 
E»  Elytral  verrucas  of   hind   declivity   all  . 

closely  placed  in  rows granaria,  Chp. 

E  K.  Ely  tr*l  verrucae  of  hind  declivity  sparse 
ftnd  confused. 
F.  Inner  edge  of  humeral  calli  evidently 
nearer    to    lateral    margin   than   to 

iitjture rugulosior,  Blackb. 

FF*  Liner  edge  of  humeral  calli  equidis- 

t;&nt  between  lateral   margin  and  y 

auture morosa,  Blackb 

VD.  Elytra  with  a  conspicuous  common  dark 

blutch  behind  scutellum stigma,  Blackb. 

CC.  Elytrftl  interstices  not,  or  but  very  feebly, 
rugutose,  not  obscuring  the  punctures. 


*  Tlu  imprenLon  is  less  marked  in  granaria,  Chp.,  than  in  its  allies 

45 
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D.  Prothorax  strongly  mgulose,  even  more  so 

than  in  P,  serpiginosa Sloanei,  BUckb. 

DD.  Prothorax  not,  or  but  little,  mgulose. 
E.  Depressed  species,  upper  outline  (viewed 
from    side)    more    or    less    straight, 
humeral    callue     exceptionally    near 
lateral  margin. 
F.  Elytral  margin  (viewed  from  side)  dis- 
tinctly though  not  strongly  sinuous; 

form  wide grossa,  Blackb. 

FF.  Elytral  margin  (viewed  from  side) 

straight;  form  notably  less  wide....  seriata,  Germ. 
•EE.  Species  of  more  convex  form;  upper 
outline  (viewed  from  side)  a  contin- 
uous curve 
F.  Prothorax  closely  punctulate. 
G.  Prothorax  with  black  markings. 
H.  Underside  testaceous  (here  and 

there  infuscate) interioris,  Blackb. 

HH.  Underside  black tincticollis,  Blackb. 

GG.  Prothorax  without  markings  (size 

small,  scarcely  3  lines) malevola,  BUckb. 

FF.  Prothorax  sparsely  punctulate Lcai,  Blackb. 

BB.  Elytral  margin  (viewed  from  the  side)  strongly 
sinuous. 
C.  Elytra  furnished  with  strongly  defined  inter* 

ruptedcostie costipennis^  Chp. 

CC.  Elytra  without  costae strigosa,  Chp. 

t  AA.  No  postbasal  impression  on  disc  of  elytra. 

B.  Elytral  verrucse  concolorous  with  or  darker  than 
general  surface. 
C.  Puncturation  of  prothorax  more  or  less  close 
and  at  most  moderately  strong. 
D.  Seriate  arrangement  of  elytral  punctures 
and  vemicfe  well  defined. 
E.  Head  marked  with  black,  elytral  verruc«e 

concolorous  with  general  surface maculiceps,  BUckb. 

EE.  Head    unicolorous,    elytral    vermcae 

quite  black pustulifera,  BUckb. 


P  itUerioris  is  tomewhat  intermediate  between  this  and  tl^e  more  deproMed  fqpa    ^ 
t  In  P.  inomata  there  are  some  traces  of  an  impression.  ^ 
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DD.  Seriate  arrangement  of  elj'tral  verrucre 
and  especially  the  punctures  scarcely 
evident. 
E.  Elytra  exceptionally  finely  punctulate. 
F.  Form  exceptionally  wide,  elytra   by 

measurement  wider  than  long alta,  Blackb. 

FF.  Form  notably  less  wide,  elytra  longer 

than  wide inornata,  Blackb. 

EE.  Elytra  much  more  coarsely  punctulate  insequalis,  Blackb. 
CC.  Puncturation  of  prothorax  very  coarse. 
D.  Inner  edge  of  humeral  calli  much  nearer 

to  lateral  margin  of  elytra  than  to  suture  alpina,  Blackb. 
DD.  Inner  edge  of  humeral  calli  equidistant 
between  lateral  margin  of  elytra  and 

suture aaperula^  Chp. 

CCC.  Puncturation  of  prothorax  very  sparse  and 

fine boroalis,  Blackb. 

B.  Elytral  verruc<e  conspicuously  paler  in  colour 
than  the  general  surface 

C.  Form  oval  and  depressed notabilis,  Blackb. 

CC.  Form  subcircular  and  strongly  convex vomica,  Blackb. 

P.  RUGULOSIOR,  Sp.nov. 

LAtissime  subovalis,  subcircularis;  modice  convexa,  alti- 
tudine  majori  (a  latere  visa)  contra  elytrorum  marginem 
medium  (vel  paullo  magis  antice)  posita;  sat  nitida;  feiv 
ruginea,  corpore  subtus  pedibus  elytrisque  plus  minusve  fusco- 
idumbratis,  horum  verrucis  piceis;  capite  crebre  subaspere 
)unctulato;  prothorace  quam  longiori  ut  2§  ad  1  latiori;  ab 
ipice  longe  ultra  medium  dilatato,  pone  apicem  transversim 
eviter  impresso,  crebrius  subfortiter  subrugulose  (ad  latera 
^ro«8e  rugulose)  punctulato,  laieribus  modice  arcuatis  baud 
leplanatis,  angulis  posticis  nullis;  scutello  nitido  vix  punctu- 
ate; elytris  sub  callum  humeralem  baud  depressis,  pone 
lasin  transversim  impressis,  crebre  minus  fortiter  subseriatim 
id  latera  multo  magis  grosse,  postice  magis  subtiliter) 
unctulatis,  verrucis  modice  magnis  sat  numerosis  confuse 
istnictis,  inters titiis  (parte  subbasali  impressa  excepta)  con- 
srtira  granuloso-ruguloso  (prsesertira  apicem   versus),  parte 
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tiiargiDali    a    disco    vix    diatixicta^   calli    hunif 
interne  a  sutura  quani  ab  eiytrorum  margiiie 
TTia^a  distanti;  segmento  venti^i  basali  punct 
2|,  lat  2|  lines. 
An  inconspicuous  species  chiefly  notable  for  i 
almost  entire  abnence  of  distinction  between  the  di 
ginal  parts  of  the  elytra  and  &ne  close  but  not  str 
granulosity  of  the  interstices  of  the  elytral  puncti 
that  the  rugulosity  of  the  elytra  (especially  behind^ 
spicuous  than  the  punct u ration, 
8,  Australia;  Adelaide  district 

P.  UOROSA,  sp^noY. 

p.   rugtdosiori  ailinis^   valde  conveKaj   colore  n 

noimullorum  exemplorum  prothoraee  nigro-n] 
thorace  quam  longiori  ut  2i  ad  1  latiori,  ii 
subtiliter  magis  tetjualiter  iiullo  modo  nigulo 
elytris  subtiliter  punctulatis,  magis  crebre 
rugulosis^  ad  latera  quam  in  disco  vix  magis  f_ 
ratis,  calli  humeralis  inargine  interne  a  suf 
elytroru[n  margine  laterali  baud  magis  dist-a 
P,  ruffidosior.     Long*  3|p  lat,  3  lines. 
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po6ita;  sat  nitida;  ferruginea,  prothoracis  maculis  nonnullis 
eljtrorum  maculis  nonnullis  (pnesertim  macula  sat  magna 
communi  antemediana)  et  corporis  subtus  partibus  nonnullis 
piceis;  capite  crebre  subtilius  punctulato;  prothorace  quam 
longiori  ut  2 5  ad  1  latiori,  ab  apice  longe  ultra  medium 
dilatato,  pone  apicem  transversim  impresso,  sat  crebre  minus 
fortiter  (ad  latera  grosse  rugulose)  punctulato,  lateribus  sat 
fortiter  arcuatis  nullo  modo  deplanatis,  angulis  posticis  nullis; 
scutello  fere  Isevi;  elytris  sub  callum  humeralem  baud 
depressis,  pone  basin  transversim  leviter  impressis,  sat  crebre 
sat  fortiter  vix  seriatim  (ad  latera  multo  magis  grosse)  punctu- 
latis,  verrucis  minus  numerosis  minus  ordinatim  instructis, 
interstitiis  sat  fortiter  (praesertim  transversim)  rugulosis, 
parte  marginali  sat  lata  a  disco  minus  (prope  apicem  magis 
perspicue)  distincto;  segmento  ventrali  basali  subfortiter 
punctulato.     Long.  24,  lat.  21  lines. 

»mincT  (juam   maris  altitudine   majori    paullo    magis  postice 
posita. 

le  dark  markings  on  the  prothorax  of  the  type  consist  of 
"al  small  ill-defined  blotches  which  in  some  examples  coalesce 
a  large  and  better  defined  blotch  on  each  side.  In  the  type 
:omnK)n  blotch  on  the  elytra  is  accompanied  by  several  small 
in  the  ))asal  region,  but  in  some  examples  it  is  the  only  dark 
:  except  the  verrucae ;  I  have  not  seen  any  example  of  the 
es  in  which  the  common  elytral  blotch  is  altogether  wanting, 
►me  examples  the  verrucas  are  scarcely  darker  th^n  the  derm, 
ctoria;  N.S.W.;  S.  Australia. 

P.  Sloanei,  sp.nov. 

Ovata  minus  lata,  minus  convexa,  altitudine  majori  pone 
elytrorum  marginem  medium  posita ;  sat  nitida ;  testacea, 
corpore  subtus  piceo-vario,  prothorace  elytrisque  tortuose 
nigro-notatis,  horum  verrucis  nigris;  capite  fortius  subrugu- 
hjse  punctulato;  prothorace  quam  longiori  ut  2J  ad  1  latiori, 
ab  apice  ultra  medium  dilatato,  pone  apicem  transversim 
impresHO,  fortiter   (ad   latera   grosse)   rugulose   punctulato, 
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lateribus  sat  arcuatis  nuUo  modo  deplanatis,  angulis  posUc 
nullis ;   scutello  punctulato ;    elytris  sub  callum  humerale 
haud  depressis,  pone  basin  panim  perspicue  impressis, 
crebre  subgrosse  subseriatim  (postice  minus  grosse)  punct--^J- 
latis,  verrucis  numerosis    sat   »qualiter   seriatim  instnict'MJ, 
interstitiis   vix    (postice   magis   perspicue)   rugulosis,  par-** 
marginali   a   disco   vix   distincta,  calli   humeralis  margiKr».e 
interno  a  sutura  quam  ab  elytronmi  margine  lateral!  mul  -^» 
magis  distanti;   segmento  ventrali  basali  sparsim  subtilit-^^r 
punctulato.     Long.  4,  lat.  2^  lines. 
A  conspicuous  species,  notable  for  the  sharply  defined  contrau— ^^ 
between   the  testaceous  derm  and   the  intricate  sinuous  bla^    ^ 
markings  and  verrucae  of  its  upper  surface,  also  for  the  strong  b  '^^^ 
somewhat  fine  rugulosity  of  the  disc  of  its  prothorax,  the  coa,r=^-  ^ 
puncturation  of  its  elytra,  <fec. 

N.S.  Wales;  sent  to  me  by  Mr.  Sloane. 

P.  GROSS  A,  sp.nov. 

$.  Ovata,    sat  depressa,   modice    nitida;    ferruginea,   corpoi* — >re 
subtus   pedibus   prothorace   elytrisque  plus  minusve  picein^^o- 
adumbratis;  capite  subtilius  sat  crebre  punctulato;  prothor 
quam  longiori  ut  2  J  ad   1   latiori,  ab  apice  ultra  mediu 
dilatato,  pone  apicem  transversim  impresso,  dupliciter  (= 
subtiliter  et  magis  fortiter),  ad  latera  grosse  rugulose,  min 
crebre   punctulato,    lateribus    modice   arcuatis   nidlo  moc^^^ 
deplanatis,  angulis  posticis  rotundatis;   scutello  punctulaC^^^i 
elytris  sub  callum  humeralem    haud  depressis,  pone  hss^^-^ 
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fli  of  any  depre^iou  below  the  humeral  callus,  as  well  as  by 
&m  depressml  form,  ilifferently  sculptured  prothorax,  &c. 

i.  Wd^;  Tweed  River  district. 

P.    INTERIORIS,  Sp.nOV. 

BubovatfL^  modice  convexa,  altitudine  majori  (a  latere  visa) 
y^mim  ^lytrurum  marginem  medium  posita;  rufoferruginea, 
yrothomci^  maculis  nonnullis  et  elytrorum  maculis  nonnullis 
rierruci»i|ue  iiigrt>picels;  capite  crebre  minus  fortiter  punc- 
uUtu;  prothoract^  i|uam  longiori  ut  2^  ad  1  latiori,  ab  apice 
biti  mI  tjftisia  dilatiito,  pone  apicem  transversim  impresso,  sat 
xvbr«  aubaapere  (ad  latera  grosse  rugulose)  punctulato,  lateri- 
MIH  miouti  arcuatlB  nullo  modo  deplanatis,  angulis  posticis 
tjtundatiH;  !*cutelk>  fere  ut  prothorax  punctulato  sed  minus 
rn^biT!;  elytris  stub  t^allum  humeralem  baud  depressis,  pone 
!mmn  tranMversim  impressis,  crebre  fortiter  subseriatim  (ad 
^lera  magia,  pos^itice  minus,  fortiter)  punctulatis,  verrucis  sat 
numerosis  (per  tot^tn  superficiem,  parte  postbasali  impressa 
sxc«pta,  dbt^ibutia)  seriatim  instructis,  interstitiis  antice  vix 
ptisjtiee  tiianift^^t*?)  rugulosis,  parte  marginali  a  disco  vix  dis- 
Lincta,  rufvrgine  ipso  angusto  manifeste  extrorsum  inclinato, 
»IU  humeral  is  nmrgine  intemo  a  sutura  quam  ab  elytrorum 
uArgine  kterali  multo  magis  distanti;  segmento  ventrali 
[m.^\\i  np&T^im  ssubtilius  punctulato.  Long.  4|,  lat.  3^  lines. 
}(|H*cieti  without  any  very  strongly  marked  structural  char- 
is^  n  little  le«H  markedly  convex,  moreover,  than  the  other 
m  with  which  1  have  associated  it.  The  presence  of  about 
llkletined  blackish  marks  on  the  prothorax  and  the  regular 
;iuti  of  the  elytnil  verrucjB  together  with  the  blackish  stains 
\w  el^lra,  esfj^cially  about  the  middle  of  the  suture,  are 
ficUl  charu<:terB  (probably  not  very  variable)  by  which  the 
Bs  may  tse  mnaewhat  easily  recognised  among  its  near  allies. 
not  onlikr  i*.  fumrea,  Blackb.,  which,  however,  is  very  easily 
juMd  by  tho  great  width  of  its  prostemal  ridge. 
Dtrtkl  Aueitraiia 
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P.  TINCTIC0LLI8,  sp.nOV. 

(J.  Late  subovata,  modice  convexa,  altitudine  majori  (a  latere 

visa)  contra  elytroriun  marginem  medium  posita;  sat  nitida; 

testacea,  corpore  subtus  prothoracis  maculis  4  transversim 

positis  sat  parvis  elytrorum  vemicis  sat  magnis  parum  elevatls 

sat  numerosis  nigris,  an  tennis  apicem  versus  paullo  infuscatis; 

capite  crebre  subtilius  punctulato;  prothorace  quam  lon^ori 

ut  fere  3  ad  1  latiori,  ab  apice  ultra  medium  dilatato,  antice 

minus  angustato  pone  apicem  transversim  vix  impresso,  sat 

crebre  minus  fortiter  (ad  latera  grosse  rugulose)  punctulato, 

lateribus  sat  fortiter  arcuatis  nullo  modo  deplanatis,  anguHs 

posticis    rotundatis ;    scutello    vix    punctulato ;    elytris  sub 

callum  humeralem  baud  depressis,  pone  basin  transversim 

impressis,  sat  crebre  fortiter  subseriatim   (ad  latera  mult^> 

magis  grosse)  punctulatis,  verrucis  sat  numerosis  seriatim 

instructis,  interstitiis  (nisi  ad  latera)  vix   rugulosis,  parte 

marginali  a  disco  minus  distincta,  calli  humeralis  margine 

intemo  a  sutura  quam  ab  elytrorum  margine  laterali  paullo 

magis   distanti ;   segmento   ventrali   basali   sparsim  minus 

fortiter  punctulato.     Long.  3J,  lat.  2f  lines. 

Resembles  F.  granaria^  Chp.,  in  colour  and  markings  of  upper 

surface,  but  differs  by  its  black  underside  (the  legs  nevertheless 

testaceous),  considerably  wider  prothorax  much  less  narrowed  in 

front,  discal  interstices  of   elytra  scarcely  at  all   rugulose  even 

close  to  the  apex,  tfcc. 

W.  Australia;  taken  by  E.  Meyrick,  Esq. 

P.  MALEVOLA,  sp.nOV. 

5.  Subovata;  minus  lata;  sat  convexa;  P,  stiyniati  affinis; 
elytris  macula  communi  suturali  baud  omatis;  prothorace 
quam  longiori  ut  2|  ad  1  latiori,  magis  crebre  magis  rugulose 
punctulato;  scutello  rugulose  ut  prothorax  punctulato;  elytris 
propter  interstitia  minus  (praasertim  transversim)  rugulof* 
magis  perspicue  seriatim  punctulatis;  cetera  ut  P,  stigmatu- 
Long.  3,  lat.  2^^^  lines  (vix). 
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L  species  quite  capable  of  being  confused  with  several  others, 
ici&Wy  P.  rugxdosior  and  P,  stigma.  From  both  these  it  may 
Bit  once  distinguished  by  the  evidently  more  conspicuous  and 
ilarly  seriate  puncturation  of  its  elytra,  from  the  former  also 
ts  much  narrower  form  and  strongly  rugulose  scutellum,  and 
1  the  latter  also  by  its  rugulose  scutellum  and  the  entire 
)nce  of .  any  blackish  patch  on  the  sutural  region. 
Australia,  near  Adelaide. 

P.  Leai,  sp.nov. 

.  Ovata;  modice  lata;  sat  convexa,  altitudine  majori  (a  latere 
visa)  contra  vel  fere  ante  elytrorum  marginem  medium  posita; 
sat  nitida;  subtus  piceo-  rufoque-variegata;  supra  testaceo- 
brunnea,  pro  thoracis  maculis  4  parvis  (his  transversim  in 
disco  dispositis)  et  elytrorum  verrucis  bbscuris,  an  tennis  rufis 
apicem  versus  piceis,  pedibus  piceis  plus  minusve  rufo-varie- 
gatis;  capite  crebrius  minus  subtiliter  punctulato;  prothorace 
quam  longiori  ut  2§  ad  1  latiori,  ab  apice  sat  longe  ultra 
medium  dilatato,  pone  apicem  transversim  leviter  impresso, 
subtilius  sat  sparsim  (ad  latera  grossius  nee  confluenter) 
punctulato,  lateribus  sat  arcuatis  nullo  modo  deplanatis, 
angulis  posticia  rotundatis;  scutello  sparsissime  punctulato; 
elytris  sub  callum  humeralem  baud  depressis,  pone  basin 
transversim  impressis,  fortius  minus  crebre  subseriatim  (ad 
latera  vix  magis,  postice  vix  minus,  fortiter)  punctulatis, 
verrucis  parvis  sat  numerosis  sat  regulariter  seriatim 
instructis,  interstitiis  baud  rugulosis,  parte  marginali  sat 
lata  a  disco  vix  perspicue  (apicem  versus  magis  distincte) 
divisa,  calli  humeralis  margine  intemo  a  sutura  quam  ab 
elytrorum  margine  laterali  sat  multo  magis  distanti;  segmento 
ventrali  basali  sparsim  subtiliter  punctulato.  Long.  3^, 
lat.  2\  lines. 

his  species  is  rather  closely  allied  to  P.  interioris,  which  it 
ttly  resembles  in  markings  and  colour  except  in  the  underside 
ig  much  darker  and  the  patches  of  dark  colour  on  the  elytra 
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being  absent.     It  is,  however,  very  much  smaller,  with  the  pro- 
thorax  very  much  less  closely  and  more  finely  punctured. 
N.  S.  Wales;  sent  to  me  by  Mr.  Lea. 

P.   STRIGOSA,  Chp. 

I  have  an  example  named  as  this  species  from  Dr.  Chapuis' 
collection,  and  there  is  also  before  me  an  example  belonging  to 
Mr.  Lea  which  I  cannot  distinguish  from  it.  Chapuis'  locality  is 
"  Parao  River,"  Mr.  Lea's  "  Swan  River."  It  is,  of  course,  pos- 
sible that  the  species  is  found  in  these  two  very  distant  localities, 
but  I  think  it  more  probable  either  that  Dr.  Chapuis'  locaKty  is 
wrong,  or  my  example  is  not  really  conspecific  with  the  type  but 
represents  a  closely  allied  species. 

P.    MACULICEPS,  Sp.nOV. 

$.  Subovata,  modice  lata;  sat  convexa,  altitudine  majori  (a 
latere  visa)  contra  elytrorum  marginem  medium  posita; 
minus  nitida;  obscure  ferruginea;  capite  antice,  antennia 
apicem  versus,  nonnullorum  exemplorum  vittis  elytrorum  et 
(in  his)  verrucis,  pedibus  plus  minusve,  et  nonnuUomm 
exemplorum  sternis,  piceis;  capite  sat  crebrQ  subrugulose 
punctulato;  prothorace  quam  longiori  ut  2§  ad  1  latiori,  ab 
apice  longe  ultra  medium  dilatato,  pone  apicem  transversim 
impresso,  sat  crebre  subfortiter  sat  rugulose  (ad  latera  grosse) 
punctulato,  lateribus  sat  fortiter  arcuatis  nullo  modo  deplan- 
atis,  angulis  posticis  rotundatis;  scutello  leviter  punctulato; 
elytris  sub  callum  humeralem  baud  depressis,  pone  basin 
transversim  baud  impresses,  subfortiter  subseriatim  (ad  latera 
paullo  magis,  postice  paullo  minus,  fortiter)  punctulatis, 
verrucis  parvis  sat  crebre  seriatim  instructis,  interstitiis 
modice  rugulosis,  parte  marginali  a  disco  vix  manifeste 
divisa,  calli  humeralis  margine  intemo  a  sutura  quam  ab 
elytrorum  margine  laterali  paullo  magis  distanti;  segmento 
ventrali  basali  sparsius  subfortiter  punctulato.  Long.  4, 
lat.  3  lines. 


BY   REV.    T.    BLACKBURN. 


687 


mong  its  allies  structurcJly  (having  no  subbasal  elytral 
ression)  this  species  is  superficially  distinct  by  its  subseriate 
ral  puncturation  together  with  the  almost  regular  rows  of 
II  rather  closely  placed  verruca?,  which  are  concolorous  with 
derm.  There  is,  however,  a  tendency  to  the  elytra  being 
[ed  with  dark  vittsB  (which  in  some  examples  are  very  well- 
ed), and  on  these  vittse  the  verrucae  are  concolorous  with 
I  and  not  with  the  general  surface. 
Australia,  Yorke's  Peninsula. 


P.    PUSTULIFBRA,  sp.nOV. 

alticolcn  affinis;  differt  colore  toto  (prothoracis  maculis  non- 
nullis,  et  elytrorum  verrucis,  nigris  exceptis)  testaceo- 
castaneo;  prothorace  in  disco  magis  fortiter  minus  crebre  (ad 
latera  grosse  confluenter)  punctulato;  scutello  nitido  sparsim 
fortiter  punctulato;  elytris  in  disco  magis  fortiter  punctulatis, 
verrucis  valde  perspicuis  (baud  transversim  elongatis)  in 
seriebus  integris  circiter  9  sat  crebre  sat  regulariter  dispositis; 
cetera  ut  P,  aliicola, 

mina  quam  mas  paullo  magis  convexa.  Long.  4,  lat.  2,^  lines, 
ihough  superficially  very  different  from  P,  aliicola,  this 
»  is  structurally  very  close  to  it.  The  notably  coarser  punc- 
ion  of  its  upper  surface,  however,  forms  a  reliable  distinction, 
he  colour  and  markings  are  so  different  that  it  is  unlikely 
arieties  approximate  much  to  aliicola.  With  the  exception 
me  black  marks  on  the  prothorax  (a  longitudinal  blotch  on 
•  side  of  the  middle  and  a  few  small  spots  nearer  the  margins, 
3  type)  and  numerous  small  round  black  verruca3  (about  15 
series)  placed  in  about  9  series  very  evenly  over  the  whole 
I,  the  entire  insect  is  of  a  uniform  pale  chestnut  colour. 
?  i^,  ill  the  type,  also  a  common  dark  blotch  on  and  around 
itur**  a  little  in  front  of  its  middle,  apparently  caused  by  the 
f^Sh  Ijetween  two  or  three  verrucce  being  stained  with  dark 
iiu^  bimilar  to  that  of  the  verrucas. 
W.  Australia;  sent  to  me  by  Mr.  Froggatt. 
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P.  ALTA,  sp.nOV. 

$.  Ovata,  latissima;  valde  convexa,  altitudine  majori  (a  latere 
visa)   pone   elytrorum   marginem   medium   posita ;    modice 
nitida;  castaneo-brunnea,  antennis  apicem  versus  pedibus  in 
parte  et  corpore  subtus  piceis ;   capite  sat  crebre  ruguloso- 
punctulato;  prothorace  quam  longiori  ut  2f  ad  1  latiori,  ab 
apice  sat  longe  ultra  medium  dilatato,  pone  apicem  trans- 
versim  leviter  impresso,  crebre  subfortiter  aspere  sat  aequaliter 
(parte   laterali   sat   grosse    rugulosa    excepta)    punctulato, 
lateribus  sat  fortiter  arcuatis  nullo  modo  deplanatis,  angulis 
posticis  nullis;  scutello  ut  prothorax  punctulato;  elytris  sub 
callum  humeralem  baud  depressis,  pone  basin   transversini 
baud  irapressis,  confertim  dupliciter  (subtilius  et  magis  sub- 
tiliter)  sat  aspere  vix  subseriatim  (latera  versus  pauHo  magis, 
postice    vix    minus,    fortiter)    punctulatis,    verrucis    parvis 
nonnullis  parum  perspicuis  instructis,  interstitiis  minus  rugu- 
losis,  parte  marginali  a  disco  vix  distincta,  calli  humeralis 
margine  interno  a  sutura  quam  ab  elytronmi  margine  laterali 
paullo  magis  distanti;  segmento  ventrali  basali  subfortiter 
vix  crebre   punctulato;    antenharum   articulo  3^  quam  4" 
distincte  longiori.     Long.  3  J,  lat.  3  lines. 
A  somewhat  isolated  species  on  account  of  its  resembling  bv 
its  great  convexity  the  species  of  the  next  subgroup,  but  differ- 
ing from  them  by  the  greatest  height  of  the  elytra  being  very  far 
back.     On  careful  examination  it  is  seen  that  the  3rd  joint  of  the 
antennse  is  distinctly  longer  than  the  4th,  but  the  difference  in 
length   is   not   marked   enough   to  associate    the    species  with 
P.  regularis  and  its  allies,  and  its  natural  place  is  certainly  near 
P,  inornata,  Blackb. 

S.  Australia;  Adelaide;  also  Murray  Bridge. 

P.  INORNATA,  sp.nOV. 

(J.  P,  altce  affinis ;  minus  lata,  multo  minus  convexa;  picea, 
antennis  basin  versus  rufis;  prothorace  ab  apice  paullo  minus 
longe  ultra  medium  dilatato;  scutello  l«vi;  elytris  pone  basin 
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transversim    vix   penitus   sequali ;   antennarum   articulo  3® 
quam  4°"  haud  longiori;  cetera  ut  P.  aha.      Long.  4,  lat.  3^ 
lines. 
9.  Quam  mas  subconvexiori. 

Except  in  respect  of  a  few  well-marked  characters  this  species 
so  close  to  P.  alia  that  it  seems  unnecessary  to  repeat  the  whole 
the  description  of  the  latter  which  (modified  by  the  characters 
ted  above)  applies  exactly  to  this  insect.  The  much  less  con- 
rity  and  the  antennal  difference  at  once  separate  P.  inornala^ 
also  the  absence  of  puncturation  on  the  scutellum,  but  this 
ter  character  I  do  not  so  absolutely  rely  upon,  as  I  find  that 
^re  is  a  slight  tendency  to  variation  in  the  puncturation  of  the 
itellum  of  many  species  of  Paropsis.  I  do  not  think,  however, 
it  any  specimen  of  P.  tnorfiata  would  have  anything  like  the 
ong  scutellar  puncturation  of  P,  alta,  which  is  quite  continuous 
:h  the  puncturation  of  the  prothorax.  Indeed,  I  have  before 
some  examples  of  Paropsia  from  Yorke's  Peninsula  and  from 
cla  which  I  believe  to  be  P.  inornata,  in  which  the  scutellum 
urs  some  fine  punctures.  It  is  possible  that  they  represent  a 
tinct  very  close  species,  but  the  point  could  not  be  certainly 
;ided  without  the  examination  of  more  examples  from  the  same 
ality  as  the  type  of  P,  inomata,  from  which  locality  I  have 
n  only  one  female,  and  that  one  is  in  bad  condition. 
W.  Australia;  Eyre's  Sand  Patch. 

P.    IN^QUALIS,  Sp.n0V. 

J.  Late  ovata;  minus  convexa,  altitudine  majori  (a  latere  visa) 
contra  elytrorum  marginem  medium  posita;  modice  nitida; 
nigra,  antennarum  basi  et  pedibus  maculatim  (tarsis  totis) 
rufis;  capite  prothoraceque  aequaliter  (sed  hoc  ad  latera  grosse 
rugulose)  crebre  subfortiter  fere  rugulose  punctulatis;  hoc 
quam  longiori  ut  2|  ad  1  latiori,  ab  apice  ultra  medium 
dilatato,  pone  apicem  transversim  leviter  impresso,  lateribus 
fortiter  arcuatis  nullo  modo  deplanatis,  angulis  posticis  nullis; 
scutello  (exempli  typici  carente);  elytris  sub  callum  humer- 
alem  haud  depressis,  pone  basin  transversim  haud  impressis, 
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sat  grosse  vix  crebre  vix  subseriatim  (ad  latera  magis,  postioe 
minus,  grosse)  punctulatis,  vemicis  sat  magnis  sat  numerosis 
minus  elevatis   sat    seriatim    instructis,   interstitiis  parum 
rugulosis,  parte  marginali  a  disco  vix  (in  parte  subapicali 
paullo  magis  distincte)  divisa;  segmento  ventrali  basali  sub- 
fortiter  subcrebre  punctulato.     Long.  3|,  lat.  2^  lines. 
A  fairly  distinct  species  notable  for  its  black  colour  and  the 
coarse  puncturation  of  its  elytra,  the  verrucse  of  which  are  some- 
what large  and  numerous  but  not  strongly  elevated.     The  front 
margin  of  the  prosternum  is  exceptionally  wide. 
S.  Australia;  Adelaide  district. 

P.  ALPINA,  sp.nov. 

9.  Ovata,  sat  fortiter  convexa,  altitudine  majori  (a  latere  visa) 
ad  elytrorum  marginem  medium  posita;  sat  nitida;  sordide 
flavo-brunnea,  elytris  (parte  basali  mediana  et  parte  lateraJi 
antica  exceptis)  nigro-adumbratis  et  confuse  nigro-maculatis, 
antennis  apicem  versus  vix  infuscatis;  capite  intequali  fortius 
sat  rugulose  punctulato;  prothorace  quam  longiori  plus  quam 
duplo  (ut  2^  eud  I)  latiori,  ab  apice  longe  ultra  medium 
dilatato,  pone  apicem  baud  transversim  impresso,  subgrosse 
rugulose  (ad  latera  etiam  magis  grosse)  punctulato,  lateribus 
sat  arcuatis  baud  deplanatis,  angulis  posticis  nuUis;  scutello 
Ijevi;  elytris  dupliciter  (grosse  et  minus  grosse)  sat  crebre 
subseriatim  punctulatis,  antice  baud  fpostice  \ix  distincte) 
verrucosis,  interstitiis  antice  vix  (ad  latera  vermiculatim 
grosse,  postice  crebre  sat  granulatim)  rugulosis,  sub  callum 
humeralem  leviter  depressis,  parte  marginali  a  disco  vix 
distincta,  calli  humeralis  margine  intemo  a  sutura  quam  ab 
elytrorum  margine  laterali  paullo  magis  distanti;  segmento 
ventrali  basali  sparsius  minus  subtiliter  punctulato;  anten- 
narum  articulo  3**  quam  4"'  sat  longiori.  Long.  4,  lat.  2  J  lines. 
At  its  widest  somewhat  behind  the  middle  of  the  elytra;  notable 
by  the  3rd  joint  of  the  antennse  markedly  longer  than  the  4th, 
also  (so  far  as  the  unique  type  is  concerned)  by  the  peculiar 
colouring  -of  its  elytra,  which  are  of  a  yellow -brown  colour  with 
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01-defined  festoon-like  patch  of  blackish  colour  a  little  behind 
?  base  (its  extremities  on  the  humeral  calli),  behind  which  the 
ole  surface  (except  the  front  half  of  the  marginal  portion)  is 
cklj  set  with  blackish  irrorations  very  various  in  size.  Genuine 
Tucse  are  almost  non-existent  except  near  the  apex,  and  even 
re  they  are  so  much  mixed  with  confused  rugulosity  as  to  need 
ng  looked  for. 
S^ictoria;  on  the  higher  Alps. 


P.    BORE  A  LIS,  Sp.nOV. 

>ubovata;  sat  fortiter  convexa,  altitudine  majoFi  (a  latere  visa) 
contra  elytrorum  marginem  medium  posita;  nitida;  rufa, 
prothoracis  marginibus  scutello  elytrorum  macula  communi 
antemediana  et  utrinque  macula  prope  humerum  posita  cor- 
poreque  subtus  (hoc  maculatim)  indeterminate  piceis;  capite 
!$parsim  subfortiter  punctulato;  prothorace  quam  longiori  ut 
2 J  ad  1  latiori,  ab  apice  vix  ultra  medium  dilatato,  pone 
apicem  transversim  baud  impresso,  sparsim  inaequaliter  sub- 
acervatim  (ad  latera  sat  grosse  sat  crebre  nee  confiuenter) 
punctulato,  lateribus  minus  fortiter  arcuatis  baud  deplanatis, 
angulis  posticis  rotundatis;  scutello  punctulato;  elytris  sub 
callum  humeralem  baud  depressis,  pone  basin  nullo  modo 
impressis,  minus  fortiter  sat  crebre  sat  sequaliter  (antice 
suturam  versus  magis  subtiliter)  subseriatim  punctulatis, 
verrucis  nonnullis  parvis  subseriatim  dispositis  instructis, 
interstitiis  vix  rugulosis,  parte  marginali  a  disco  baud  dis- 
tincta,  calli  humeralis  margine  interno  a  sutura  quam  ab 
elytrorum  margine  laterali  paullo  magis  distanti;  segmento 
ventrali  basali  sparsim  obsolete  punctulato.  Long.  4,  lat. 
2J  lines. 

U  tlie  type  has  lost  its  tarsi,  I  am  not  sure  of  its  sex,  but  have 
le  doubt  of  its  being  a  female.  The  entire  absence  of  any 
ce  of  a  subbasal  elytral  impression  and  the  evenness  of  the 
tral  puncturation  are  well-marked  characters.  The  incon- 
luous  \  errucje  are  concolorous  with  the  derm  and  run  in  fairly 
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regular  rows.  The  markings  resemble  those  of  P,  asperuJa,  Chp., 
to  which  this  species  is  certainly  allied,  though  differing  in  many 
characters  {int'ir  alia,  the  much  finer  prothoracic  and  elytral 
punctures,  with  non-rugulose  interstices,  and  the  absence  of  dis- 
tinction between  the  discal  and  marginal  parts  of  the  elytra). 
N.  Territory  of  S.  Australia;  taken  by  the  late  Dr.  BovilL 

P.    NOTABILIS,  sp.nov. 

(J.  Oralis;    minus  convexa,   altitudine  majori   (a  latere  visa) 

contra  elytrorum  marginem  medium  posita;  nitida;  testaceo- 

brunnea,  ^maculis  in  capite  prothoraceque  nonnullis  elytris 

(verrucis  exceptis)  antennis  apicem  versus  et  corpore  subtus 

(hoc    maculatim)   obscurioribus;    capite    sparsius    subtilius 

punctulato;  prothorace  quam  longiori  fere  ut  2^  ad  1  latiori, 

latitudine  majori  fere  ad  basin  posita,  antice  minus  fortiter 

angustato,  pone  apicem  baud  impresso,   fortiter  acervatim 

baud  crebre   (ad  latera  sat  grosse  nee  crebre)  punctulato, 

lateribus  leviter  arcuatis  baud  deplanatis,  angulis  posticis 

obtusis;  scutello  laevi;    elytris  sub  callum  humeralem  baud 

depressis,  pone  basin  nuUo  modo  impressis,  fortiter  sparsius 

(ad    latera    parum    magis    fortiter)    pimctulatis,    verrucis 

numerosis  magnis  parum  elevatis  instructis,  interstitiis  baud 

rugulosis,  parte  marginali  angusta  a  disco  (per  sulculum  sat 

distinctum)  pone  medium  divisa,  calli   humeralis  margine 

interno  a  sutura  quam  ab  elytrorum  margine  laterali  multo 

magis    distanti;    segmento    ventrali    basali   vix    manifest* 

punctulato.     Long.  6,  lat.  ^\  lines. 

A  remarkable  species,  with  considerable  superficial  resemblance 

to   P.  solitaria,  Blackb.,  but  differing  from  it  inter  alia  by  its 

much  larger  size  and  elytra  not  depressed  below  the  humeral 

callus.      Its  large,  scarcely  elevated,  numerous  elytral  verruc* 

of  pallid  colour  furnish  a  notable  character.     Its  prothorax  is 

suggestive   of    species   of   the   variolosa   group,    but  is  neither 

mucronate  at  the  front  angles  nor  laterally  sinuate. 

N.  S.  Wales;  in  the  collection  of  Mr.  G.  Masters. 
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P.  VOMICA,  sp.nov. 

'.  Latissime  ovata;  fortiter  convexa,  altitudine  majori  (a  latere 
visa)  anterius  quam  contra  elytrorum  marginem  medium 
posita;  sat  nitida;  rufo-brumiea,  elytrorum  verrucis  testaceis 
vel  flavescentibus,  corpore  subtus  in  majori  parte  picescenti; 
capite  sat  crebre  aspere  punctulato;  prothorace  quam  longiori 
ut  2 1  ad  1  latiori,  ab  apice  paullo  ultra  medium  dilatato, 
pone  apicem  transversim  vix  impresso,  sat  crebre  dupliciter 
'^subtiliter  et  sat  fortiter,  ad  latera  grosse)  punctulato,  lateri. 
bus  sat  arcuatis  late  distincte  deplanatis,  angulis  posticis 
rotundatis;  scutello  fere  Itevi;  elytris  sub  callum  humeralem 
baud  depressis,  pone  basin  baud  impressis,  subtilius  vix 
seriatim  (ad  latera  vix  magis  grosse)  punctulatis,  verrucis 
magnis  (minus  fortiter  elevatis)  numerosis  seriatim  instructis, 
interstitiis  paullo  rugulosis,  parte  marginal!  a  disco  (nisi 
apicem  versus)  minus  distincta,  calli  humeralis  margine 
interno  a  sutura  quam  ab  elytrorum  margine  laterali  paullo 
magis  distanti;  segmento  ventrali  basali  sublaevi;  antennarum 
articulo  3°  quam  4"'  sat  longiori. 

.  Quam  mas  paullo  minus  lata,  segmento  ventrali  apicali  magis 
perspicue  punctulato.     Long.  4-4 1,  lat.  3i  lines. 

n  extremely  distinct  species,  on  account  of  tlie  large  moder- 

y  elevated  verrucoe  of  the  elytra  conspicuously  more  pallid 

I  the  ;;»»neral  surface  and  very  evenly  distributed  except  on  a 

II  roundish  common  antemedian  space.  Its  strongly  convex 
1  suggests  alliance  with  the  species  of  the  next  subgroup,  but 
greatest  height  of  its  elytra  is  very  little  in  front  of  the 
lie.  It  seems  to  be  somewhat  uncertain  in  position  in  the 
13,  the  slightness  of  the  tendency  to  seriate  arrangement  in 
punctures  of  its  elytra  being  suggestive  of  species  with  the 
t  angles  of  the  prothorax  mucronate. 

.  W.  Australia;  sent  to  me  by  Mr.  Masters. 
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THE  SILURIAN  TRILOBITES  OF  NEW  SOUTH  WALES, 
WITH  REFERENCES  TO  THOSE  OF  OTHER 
PARTS  OF  AUSTRALIA. 

By  R.  Etheridgb,  Junr.,  Curator  op  the  Australian  Museum 
— AND  John  Mitchell,  Public  School,  Narellan. 

Part  IV. 

The  ODONTOPLEURIDiE. 

(Plates  L.-LV.) 

The  next  family  we  propose  to  take  up  is  that  of  the  Odoiito- 
pleuridae,  adopting  this  name  in  preference  to  Acidaspidse,  because 
we  have  every  reason  to  believe  it  to  have  precedence.  Burmeister 
used  the  term  in  1843,  but  we  have  not  been  able  to  ascertain  at 
how  early  a  date  Barrande  employed  that  of  Acidaspidse,  with 
which  Zittel  credits  him.  It  could,  however,  hardly  have  been 
before  the  date  in  question.  The  genera,  or  sections  of  the  old 
genus,  Acidaspisy  whichever  the  idiosyncrasy  of  the  reader  may 
choose  to  regard  them,  are  the  following : — 

Ceratocephala,  Warder,  1838. 
Odontopleura,  Emmrich,  1839. 
AcidaspiSy  Murchison,  1839. 
Bicranurtis,  Conrad,"  1841. 
Selenopeltis,  Corda,  1847. 
Ancyropyge^  Clarke,  1891. 

Of  these  we  have  been  able  to  recognise  in  Australia  only  two, 

viz.  : — 

Odontopleura^  Emmrich. 

Ceratocephala,  Warder. 

but  possibly  a  third  (Selenopeltis,  Corda)  may  be  represented  by 
our  Ceratocephala  longispina. 

None  were  described  by  Prof.  L.  G.  de  Koninck  in  his  work 
on  the  "  Palaeozoic  Fossils  of  N.S.  Wales." 
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"he  study  of  this  group  has  proved  an  arduous  one  from  the 
plex  nature  of  the  cephalic  shield  or  cephalon,  and  we  may 
B  erred  by  introducing  too  much  detail;  this  is,  however,  an 
r  on  the  right  side. 

Of  all  the  extravagant  forms  of  this  curious  family  of 
abites,"  says  Salter,*  "  none  seem  so  extravagant  in  its  orna- 
t  as  the  genus  Acidaspis;  the  head,  thorax,  and  tail  being 
ally  crowded  with  spines  wherever  an  available  angle  occurs." 

Genus  Odontopleura,  Emmrich,  1839. 

fiiopUuray  Emmrich,  De  Trilobitis,  1839,  p.  35. 

„  Burmeister,  Organization  of  Trilobites  (Ray  Soc.), 

1846,  p.  61. 

„  Clarke,  10th  Ann.  Report  State  Geol.  N.  York  for 

1890  (1891),  p.  67. 
^8. — This  genus  is  distinguished  from  other  Acidaspids  by 
ng  the  occipital  ring  either  with  or  without  a  tubercle  in  the 
re,  but  totally  devoid  of  a  spine  or  spines.  The  type, 
rding  to  Mr.  J.  M.  Clarke,  is  0.  ovata,  Emmrich,  a  form 
ng  some  characters  in  common  with  our  first  species,  but 
hers  departing  widely  from  it. 
le  specific  history  of  the  Acidaspidce  in  Australia  is  a  brief 

As  recorded  by  Mr.  F.  Ratte,t  Mr.  Chas.  Jenkins,  L.S., 
ars  to  have  been  the  first  to  recognise  the  presence  of  the 
18  in  our  rocks.  He  figured  the  greater  portion  of  a  Trilobite 
he  referred  to  Acidaspis  Brightii,  Murchison,|  from  Yass, 
luring  our  researches  we  cannot  say  that  we  have  met  with 
Trilobite  that  would  strictly  agree  with  that  species;  indeed 
lave  not  seen  a  true  Acidaapis,  as  now  restricted,  from  Aus- 
SL  Mr.  Jenkins  was  followed  by  the  late  Mr.  Felix  Ratte, 
contributed  two  papers  to  the  Proceedings  of  this  Society 

•  Brit.  Org.  Remains,  Dec.  vii.,  Pt.  6,  p.  2. 

t  Proc.  Linn.  Soc.  N.S.  Wales,  1887,  ii.  (2),  p.  99  (footnote). 

:  Proc.  Linn.  Soc.  N.S.  Wales,  1879,  iii.,  PI.  17,  f.  5. 
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dealing  with  Acidaspids  from  Bowning.     In  the  first  he  described 
species  ascribed  by  him  to  the  following  well-known  Trilobites*:— 
A.  Verneuili,  Barr.,  or  A.  vesiculosa,  Barr. 
Aclf/aspis  near  A,  Prevosti,  Barr. 
Acidaspis  near  A.  intra ,  Barr. 
In  the  second  paperf  the  following : — 

Acidaspis  near  A.  Dormitzeri,  Corda. 
Addas  pis  near  A.  Leonhardi,  Barr. 
At  a  later  period  one  of  us  J  described  a  new  species,  also  from 
Bowning,  as  A.  longispinis.     The  whole  of  these  will  be  passed 
in  review  in  the  present  paper. 

We  now  recognise  the  following  four  species  : — 
Odontopleura  botoningensis,  nobis. 
„  Battel f  nobis. 

„  parvissima,  nobis. 

„  Jenkinsi,  nobis. 

Odontopleura  bowninoensis,  sp^nov, 

(PL  L.,  figs.  1-3;  PI.  Lii.,  fig.  5.) 

Sp.  Char. — Bodf/ — Ovoid.  Cephalic  shield  or  cephalon — Sabellip- 
tical,  about  three  times  as  wide  as  long  measured  between  the 
base  of  the  genal  spines,  very  tumid,  rising  abruptly  from  the 
posterior  margin,  which  is  unusually  straight,  ornamented  with 
fine  and  moderately  coarse  granules.  Glabella  quadrate,  central 
lobe  small,  oblong,  very  intensely  arched  transversely,  moderatelj 
so  fore  and  aft,  and  almost  sloping  into  the  front  margin,  granu- 
lated very  distinctly,  front  lateral  expansions  distinct;  lateral 
lobes  small,  granulated  and  tumid,  median  pair  about  half  the 
size  of  the  posterior  pair  and  sem.iglobular,  posterior  pair  suboval, 
each  pair  very  distinctly  separated  from  each  other  by  the  basal 

•  Proc.  Linn.  Soc.  N.S.  Wales,  1886,  i.  (2),  Pt.  1,  pp.  1066-69. 

t  Loc.  cit,  1887,  ii.  (2),  pp.  96-102. 

X  Mitchell,  loc,  n't.,  18S8,  iii.  (2),  p.  398;  18S7.  ii.  (2),  1. 16,  f.  7-10,  12. 
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pair  of  glabella  grooves;  anterior  pair  absent;  glabella  groo^  es 
wide  and  distinct  and  joining  the  axial  and  false  furrows;  axial 
furrow  faint  anteriorly  but  distinct  posteriorly;  false  furrows 
very  distinct  and  wide.  Fixed  cheeks  of  moderate  size;  genal 
lobe  subtriangular,  very  tumid,  granulated;  ocular  bands  or  ridges 
very  narrow  and  partly  overhung  by  the  genal  lobes,  and  themselves 
intensely  overhanging  the  free  cheeks  and  bearing  a  distinct  row  of 
jUTanules ;  genal  or  palpebral  furrows  distinct ;  eyelobes  small, 
triangular  areas  verj^  small.  Free  cheeks  of  tolerable  proportionate 
size,  intensely  tumid,  borders  intensely  thickened,  particularly 
towards  the  genal  angles,  each  bearing  twelve  short,  acicular, 
deflected  spines  exclusive  of  the  genal  spines,  marginal  furrow 
very  distinct.  Genal  spines  short,  stout,  falcate,  and  forming 
obtuse  angles  with  the  cephalon.  Facial  sutures  anteriorly  appear 
to  be  soldered,  but  their  course  is  indicated  along  and  under  the 
ocular  ridges,  and  they  incline  towards  each  other  at  an  angle  of 
35",  cutting  the  front  margin  in  a  line  with  the  axial  furrows; 
posteriorly  they  run  obliquely  to  the  median  point  of  the  lateral 
extensions  of  the  fixed  cheeks,  thence  parallel  with  those  exten- 
Hions  to  the  genal  angles.  Occipital  furrow  wide  and  shallow 
centrally,  but  deep  at  the  sides,  continuing  across  the  sides  dis- 
tinctly and  joining  the  marginal  furrows  of  the  free  cheeks.  Neck 
or  occipital  ring  strongly  arched  vertically,  only  moderately  so 
backwards,  sides  nodular,  no  central  tubercle.  Eyes  prominent, 
as  high  as  the  highest  part  of  the  central  glabella  lobe,  small, 
very  wide  apart,  the  distance  between  them  being  equal  to  twice 
the  length  of  the  cephalon. 

Tfiorax. — Consists  of  ten  segments,  width  equal  to  the  combined 
length  of  itself  and  pygidium,  granulated.  Axis  prominent, 
rather  wider  than  the  pleurae,  posterior  width  half  of  the  anterior 
width,  rings  nodular  at  the  sides.  Pleune  flat  between  the  axial 
grooves  and  the  fulcra,  thence  short  and  sharply  deflected,  sutures 
distinct,  median  ridges  prominent,  tuberculated,  one  very  pro- 
minent tuberclo  on  each  ridge  nearer  the  fulcra  than  the  axial 
grooves,  forming  a  longitudinal  row  along  each  lateral  lobe;  ends 
of  pleurse  or  median  ridges  thickened  and  bispinate,   posterior 
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spines  long  and  acicular,  anterior  ones  short  and  lanceolate  and 
.serrated,  all  much  deflected.     Axial  furrows  faint. 

Pygidium, — Small,  about  four  times  as  wide  as  long,  strongly 
tubercular;  the  anterior  margin  straight  between  the  fulcra,  thence 
gently  turned  Imck  wards.  Axis  prominent,  consisting  of  one  highly 
arched  anterior  ring  and  a  terminal  piece  which  is  ridged  and 
circumfurrowed,  and  centrally  depressed.  The  lateral  lobes  are 
divided  into  two  pairs  of  pleurae  by  one  pair  of  pleural  ridges,  ex- 
tending from  the  axis  ring;  they  are  flat,  tuberculate  and  punctate, 
border  much  thicker  and  internally  bounded  by  a  distinct  furrow. 
Tail  spines  fourteen,  acicular,  four  intermediate  and  four  on  each 
side  of  the  axial  pleural  spines,  the  latter  diminishing  rapidly  in 
length  from  the  axial  pair  outwards,  so  that  the  first  and  second 
pairs  are  very  short. 

Oha. — The  striking  features  of  this  species  are  : — (1)  The  great 
proportionate  width,  particularly  of  the  cephalon;  (2)  the  deflected 
spines  and  short,  jutting,  obtuse  hornlike  genal  spines ;  (3)  the 
very  small  eyes  ;  (4)  the  absence  of  an  occipital  tubercle ;  (5)  the 
great  width  between  the  eyes  and  their  nearness  to  the  posterior 
margin  of  the  cephalon;  and  (6)  the  excessive  tumidity  of  the 
cephalon  as  a  whole. 

Whilst  resembling  0,  ovata,  Burmeister,*  the  generic  type,  in 
the  great  proportionate  breadth  of  the  body  to  its  length,  our 
form  departs  very  markedly  in  possessing  ten  instead  of  eight 
thoracic  segments,  in  the  very  small  pygidium,  the  increased 
number  of  spines  around  the  margin  of  the  latter,  and  in  the 
shorter  and  stouter  genal  spines.  Similar  characters  separate  it 
from  0,  ellipticay  Burmeister.  f  From  an  allied  American  species 
0,  crossota  (Locke),  Meek,  J  our  species  is  separated  by  the  size, 
shape,  and  segmentation  of  the  pygidium.  In  this  species  also 
the  facial  suture  extends  even  further  laterally  than  in  0,  bow- 
ningensis,  and  there  is  no  occipital  tubercle. 

•  Organization  of  Trilobites,  1846,  p.  62,  t.  2f  f.  11. 

t  Loc.  cit.  p.  63.  t.  1,  f.  4. 

X  Ohio  Geol.  Report,  1873,  I.  t.  14,  f.  10, 10a. 
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From  the  American  Devonian  species  0.  callicera,  Hall,*  our 
species  is  equally  distinct.  It  lacks  the  long  genal  spines  and 
large  eyes  of  the  former  and  possesses  a  greater  number  of  cheek 
spin^. 

It  is  with  the  Bohemian  species  that  the  Bowning  Trilobite 
fieems  to  correspond  best,  although  it  is  a  broader  form  than  the 
majority  of  the  former,  if  not  indeed  of  all  those  allied  to  it. 

In  0.  Leonhardij  Barr.,  the  pleurae  are  single-spined,  in  our 
ft>nn  double,  and  the  pygidium  spines  are  increased  in  number 
and  are  constant.  In  the  former  the  genal  spines  are  long  and 
acicular,  in  the  latter  short  and  stout,  and  the  courses  of  the 
facial  sutures  are  different  in  the  two  species. 

From  0.  minutay  Barr.,  0,  howningensia  is  at  one  distinguished 
by  the  uniformity  of  the  spines  extending  from  the  pygidium  of 
the  former,  and  again  by  the  nature  of  the  pleural  and  genal  spines. 
It  may  be  said  also  that  the  same  characters  separate  our  form 
from  0.  Dormiizerij  Barr.,  and  0.  Roemeri,  Barr.  In  the  latter 
the  backward  extension  of  the  genal  spine  is  enormous. 

The  description  is  taken  from  decorticated  specimens. 

Loc,  and  Horizon  — Bowning  Creek,  near  Bowning,  Co.  Harden, 
Lower  Trilobite  Bed — Bowning  Series  ( =  Hume  Beds,  Jenkins, 
and  Yass  Beds,  David)—]  Wenlock.     Co//.— Mitchell. 

Odontopleura  RArrEi,  sp.nov, 

(PI.  L.,  fig.  7;  PL  LI.,  figs.  8-9;  PL  lii.,  figs.  1-4;  PL  liii.,  figs.  1-3.) 

Acidaspsis  near  A,  Leonhardij  Ratte  (non  Barr.),  Proc.  Linn.  Soc. 
N.S.  Wales,  1887,  ii.  Pt.  2,  p.  99,  PL  2,  figs.  2-4. 
Sp.  Char, — Body — oval.  Cephalic  shield  or  cephalon — Subsemi- 
circular,  a  little  wider  than  twice  the  length,  and  straight  in  front. 
Glabella  quadrate,  width  between  eye  lobes  equals  length, 
including  the  neck  ring,  distinctly  and  evenly  granulate,  front 
margin  dentate;  central  portion  suboblong,  intensely  arched 
tran-jversely,  moderately  so  from  front  to  back,  highest  medially 

•  Pal.  N.  York,  1888,  vii.  t.  16fc,  f.  M3. 
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and  bending  rapidly  to  and  merging  into  the  front  margin,  slightly 
expanded  in  front;  the  first  pair  of  lateral  lobes  in  a  rudi- 
mentary form  (tubercles  merely) ;  lateral  portions  distinctly 
bilobed,  median  pair  suboval,  very  tumid,  al>out  half  the  size  of 
the  posterior  pair,  and  very  distinctly  separated  by  the  glabella 
furrows  which  join  the  axial  and  false  axial  furrows  ;  false  axial 
furrows  very  distinct,  particularly  at  their  junctions  with  the 
lateral  furrows,  passing  into  the  neck  furrow  ;  axial  furrows  dis- 
tinct and  intensely  so  as  they  join  the  neck  furrow,  faint  across 
the  posterior  margins.  Fixed  cheeks  suboblong,  tumid;  genal 
lobes  ridged;  ocular  ridges  or  bands  prominent,  each  bearing  a 
row  of  granules ;  genal  furrows  distinct;  triangular  areas  large 
and  flat.  Free  cheeks  very  tumid,  granulated,  borders  thickened, 
marginal  furrows  distinct  and  terminating  at  the  front  angles  of 
the  glabella,  the  borders  bear  fourteen  acicular  spines  exclusive  of 
the  genal  spmas,  which  are  also  acicular,  strong,  slightly  falcate 
and  long,  and  bear  the  last  two  or  three  cheek  spines;  facial 
sutures  anteriorly  straight  and  nearly  parallel  with  the  axial 
centre,  posteriorly  parallel  with  the  lateral  extensions  of  the  fixed 
cheeks.  Neck  furrow  shallow  generally,  but  deep  at  its  junctions 
with  the  axial  furrows,  its  lateral  extensions  interrupted  by  the 
tumid  ends  of  the  neck  ring,  thence  moderately  distinct  across  the 
posterior  borders  of  fixed  cheeks.  Neck  or  occipital  ring  strong, 
intensely  arched  backwards,  ends  nodular,  granulated,  and  central 
tubercle  present.  Eyes  prominent,  of  medium  size,  conoid  and 
faceted. 

Thorax. — Consists  of  nine  segments,  suboblong  or  subfusiform, 
width  equal  to  the  combined  length  of  itself  and  pygidium, 
exclusive  of  the  spines;  axis  prominent,  having  two  rows  of  dis- 
tinct dorsal  granules,  rings  arched  backwards,  ends  nodular, 
width  equal  to  width  of  side  lobes  between  the  fulcrum  and  axial 
furrows,  which  are  faint;  side  lobes  horizontal  l)etween  axial 
furrows  and  fulcra,  thence  moderately  deflected,  median  ridges  of 
pleur»  strong  and  prominent,  and  each  at  the  fulcrum  bears  a 
very  distinct  tubercle,  forming  a  persistent  row  on  each  lobe,  on 
the  deflected  ends  the  ridges  widen,  and  are  produced  into  long 
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acicular  spines,  except  in  the  case  of  the  first  pair  of  pleurae  on 
each  lobe,  which  are  very  rudimentary;  the  spines  of  the  third 
pair  equal  the  length  of  the  thorax  and  tail  together,  and  are 
fleeted  backwards  at  about  45*,  each  succeeding  pair  increasing 
in  backward  flection  till  those  from  the  last  pair  are  rectangular 
to  the  thorax. 

Pygi'lium. — Widely  triangular,  rather  flat,  strongly  granu- 
lated; front  margin  straight  between  the  fulcra,  thence  backwards 
at  an  angle  of  45**  nearly.  Axis  short,  consisting  of  one 
very  prominent  ring  and  terminal  piece,  the  latter  clearly 
separated  from  the  former  by  a  furrow,  and  bearing  a  small 
but  distinct  and  persistent  granule  on  each  side,  and  is  also 
nearly  circumfurrowed.  From  the  ends  of  the  axis  ring 
extend  a  pair  of  pleural  ridges  obliquely  and  distinctly  across 
the  lateral  lobes,  and  are  produced  into  the  axial  or  pleural  spines. 
Sile  lobei  divided  into  two  lobes,  one  pair  of  pleural  furrows 
present,  border  bearing  twelve  to  fourteen  acicular  spines,  two 
intermediate  and  four  to  five  exterior  to  the  axial  pair ;  the  first 
two  on  each  side  adjacent  to  the  anterior  face  are  rudimentary 
and  seldom  visible  when  the  tail  is  attached  to  the  thorax  ;  the 
pleural  pair  have  a  length  equal  to  half  the  length  of  the  thorax; 
intermediate  pair  appear  to  be  about  two-thirds  as  long  as  the 
axial  pair  ;  all  bear  a  row  of  granules. 

Ob$. — This  species  is  one  of  those  figured  by  the  late  Mr.  Felix 
Ratte,*  and  placed  by  him  near  0,  Leonhardi,  Barr.,  although 
he  was  careful  to  point  out  that  it  did  not  strictly  accord  with 
that  Trilobite. 

From  the  preceding  form,  0.  bowningeiisiSy  nobis,  it  may  be  at 
once  distinguished  by  possessing  a  segment  less  in  the  thorax,  by 
the  presence  of  frontal  spines  or  serrations  to  th(^  glabella  proper, 
and  so  far  as  we  are  able  to  discern,  by  the  thoracic  pleurae  being 
unispinate  only ;  furthermore,  it  is  a  more  slender  species.  The 
genal  spines  are  very  different,  as  are  also  the  pygidium  and  other 
parts. 

•  Proc.  Linn.  Soc.  N.S.  Wales.  1887,  ii  (2),  Pt.  2,  p.  99.  PI.  ii.  figs.  2-4. 
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As  regards  0.  Leonlhardi,  with  which  Mr.  Ratte  compared  this 
fossil  provisionally,  the  two  are  unquestionably  near  one  another. 
Mr.  Ratte  appeared  to  think  that  a  greater  breadth  existed  in 
the  fixed  cheeks  of  the  Australian  fossil;  but  we  would  rather 
rely  on  other  characters  of  possible  specific  value.  For  instance, 
the  spines  of  our  form  are  much  longer  and  stouter  than  those  of 
0.  Leonhardij  the  anterior  ones  of  ours,  too,  are  always  fleeted 
backwards  at  a  greater  angle;  the  genal  spines  at  their  bases  presh 
on  the  two  anterior  pairs  of  the  thoracic  pleurae,  and  these  two 
pairs  of  pleurae  have  very  rudimentary  spines,  which  is  a  feature 
of  itself  that  clearly  separates  it  from  0.  LeonJiardi  and  its 
congeners.  The  frontal  margin  of  the  glabella  of  0.  BatUi  i-* 
spined  or  serrated,  but  the  margin  of  0.  Lfonhardi  is  smooth 
The  pleural  spines  are  more  graduated  in  length  from  before 
backwards,  producing  a  remarkable  frill-like  appearance  in  0. 
Ratteiy  whilst  the  characters  of  the  pygidium  are  very  distinct. 
In  0.  Leonhardi,  between  the  axial  or  pleural  spines  are  four 
peripherals,  and  exterior  to  the  former  two  peripheral  spines  on 
either  side.  In  0,  Rattei,  on  the  other  hand,  there  are  in  a  tj'pical 
specimen  two  peripheral  spines  occupying  the  first  position  and 
four  to  five  the  second;  but  in  another  typical  specimen  (immature) 
there  are  two  peripherals  in  the  first  and  three  to  four  in  the 
second  position.  We  have  never  seen  three  spines  on  the 
pygidium  of  0,  Rattei  between  the  axial  or  pleural  spines,  and 
it  is  wider  and  the  spines  larger,  longer  and  more  unequal  in 
length  than  is  the  case  with  those  of  0,  Leonhardi, 

The  normal  number  of  spines  that  can  be  seen  on  a  pygidium 
of  0,  Rattei  when  attached  to  the  thorax  is  ten,  and  the  actual 
number  twelve,  the  one  on  each  angle  being  mostly  very  rudi- 
mentary, and  in  some  specimens  bifurcate.  In  cases  such  as  the 
latter,  a  tail  may  bear  fourteen  spines,  but  not  more  than  ten 
would  probably  be  visible  if  the  fossil  were  complete, 

Odontopleura  pigra,  Barr.,  sp.,*  is  so  far  related  to  the  present 
species  that  although  the  pleural  spines  of  the  first  two  thoracic 


♦  Novak,  Dauieb  &  Keyser's  Pal.  Abh.  1890,  v.,  Heft  3.  t.2,  f.  11  &  13. 
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segments  are  present,  they  are  so  much  reduced  in  size  as  t^ 
indicate  a  transition  towards  0,  Battel. 

Named  in  honour  of  the  late  Mr.  Felix  Ratt«,  Mineralogist  to 
the  Australian  Museum,  Sydney. 

Loc.  and  Horizon. — Bowning  Village,  Co.  Harden,  Middle 
and  Upper  Trilobite  Beds — Bowning  Series  ( =  HumeBedsy^evikin^ 
and  Yas8  Beds,  David)—?  Wenlock.     Co//.— Mitchell. 

Odontoplkura  parvissima,  sp.nov. 

(PI.  L.,  figs.  4-6;  PI.  Lii,,  fig.  8.) 

Acidaspis  near  A.    Dorinitzeri,   Ratte  (non  Corda),  Proc.  Linti. 
Soe.  N.S.  Wales,  1887,  ii.  (2),  Pt.  2,  p.  96,  t.  2,  f.  1,  1  bis. 

Sp.  Char. — Body. — Suboblong-oval.  Cephalic  shield  or  cephalou. 
— Snbquadrate,  twice  as  wide  as  long,  tumid  and  strongly 
tubercled  throughout.  Glaljella  quadrate,  half  as  long  as  the  thorax, 
or  including  the  neck  ring  its  length  equals  the  width  between  the 
eyes;  central  lobe  narrow,  intensely  arched  transversely,  moder- 
ately so  fore  and  aft,  extending  to  the  front  or  limb,  which  in. 
straight  and  appears  under  a  strong  lens  to  be  delicately 
dentate ;  the  lateral  lobes  mere  tubercles ;  lateral  and  taUt' 
furrows  distinct;  axial  furrows  indistinct.  Fixed  cheeks  very 
small  and  tumid;  genal  lobes  very  small  (practically  narrow  banrii* 
each  bearing  a  row  of  tubercles)  ;  genal  or  palpebral  furrows 
moderately  distinct;  ocular  ridges  distinct  anteriorly  and  tubercled. 
Eyes  very  small  and  prominent.  Free  cheeks  proportionately 
large,  tumid,  outer  l>orders  thickened,  narrow,  and  each  bearing  ten 
short  acicular  horizontal  spines,  and  on  the  upper  surface  a  row 
of  prominent  tubercles;  genal  angles  produced  into  long,  slendri' 
and  subfalcate  spines.  Facial  sutures  distinct,  anteriorly  gently 
curving  towards  the  axis  and  passing  out  at  the  front  angles  of  tht' 
central  lobe;  posteriorly  are  parallel  with  the  edges  of  the  lateral 
extensions  of  tlie  fixed  cheeks,  and  pass  out  at  the  genal  anglt/H, 
Neck  furrow  distinct,  narrow,  lateral  extensions  faint.  Nevk 
ring  intensely  arched,  lateral  nodules  small,  but  distinct, 
tubercled,  but  no  prominent  central  tubercle. 
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Thorax. — Possesses  nine  segments,  nearly  square,  greatest  width 
equal  to  its  length.  Axis  prominent,  wider  than  the  pleural  lobes; 
rings  faintly  nodular  at  ends,  dorsally  each  bearing  two  pro- 
minent tubercles.  Axial  furrows  distinct.  Lateral  lobes  narrow; 
pleural  ridges  and  sutures  very  distinct,  each  pleural  ridge  bearing 
two  very  prominent  tubercles,  one  at  the  fulcrum  and  the  other 
near  the  axial  furrow;  at  least  seven  pairs  of  pleune  bear  acicular 
spines,  those  on  the  third  pair  (none  visible  on  the  first  and 
second  pairs)  are  short,  and  at  right  angles  with  the  axis,  each 
succeeding  pair  have  an  increasing  backward  flexion  till  the  hist 
pair  are  parallel  with  the  axis,  they  also  increase  in  length  pos- 
teriorly; the  fifth,  sixth  and  seventh  pairs  are  subfalcate,  the 
eighth  and  ninth  pairs  in  some  specimens  show  indications  of 
having  stood  upright. 

Pygidium. — Very  small,  widely  triangular,  distinctly  tubercled. 
Axis  very  prominent,  consists  of  one  ring  and  small  terminal 
piece;  both  bear  a  pair  of  small  tubercles.  Lateral  lobes  divided 
into  two  pleurae  by  the  pleural  ridges  extending  from  the  ends  of 
the  axis  ring;  these  ridges  are  bituberculate;  the  border  bears 
eight  acicular  spines  of  nearly  uniform  length,  four  intermediate 
and  one  on  each  side  of  the  principal  pair.     Axial  furrows  distinct. 

Obs, — This  species  was  briefly  described  by  Mr.  F.  Ratte,*  and 
determined  by  him  to  be  near  0.  Dormitzeri,  but  he  pointed  out 
that  it  did  not  exactly  agree  with  that  or  any  other  species  known 
to  him.  He  noticed  the  small  proportionate  length  of  the  tail  to 
the  whole  body,  and  the  rounded  contour  of  the  free  cheeks, 
and  with  these  observations  we  agree.  In  his  description  he 
apparently  fell  into  an  error  in  assigning  an  ample  genal  lobe  or 
triangular  area,  which  we  find  to  be  very  small,  also  in  locating  the 
eyes  much  more  forward  than  they  are  in  allied  species.  In  this 
latter  feature  it  agrees  with  the  0,  LeoiJiardi  type  in  having  the 
eyes  near  the  posterior  border  of  the  cephalon.  It  is,  however, 
separated  from  0.  Leonhtrdi  and  its  congeners  by  possessing  no 
triangular  areas  on  the  glabella,  in  its  more  rounded  and  expanded 

«  Proc.  Linn.  Soc.  N.S.  Wales,  1887,  ii.  (2),  Pt.  2,  p.  96,  t.  2,  f.  1,  1  bis. 


BY  R.  BTHERIDGE,  JUNR.,  AND  JOHN  MITCHELL.  705 

free  cheeks,  and  in  the  structure  of  the  pygidium,  in  which 
characters  it  also  differs  from  0.  Rattei,  nobis.  The  tuberculation 
is  singular  among  the  known  Australian  species.  It  resembles 
O.  RaVti  in  the  proportionate  length  to  width  of  the  cephalon, 
and  in  the  pleurae  being  unispinate. 

In  form  it  approaches  0.  minuta,  Barr.,  but  as  the  late  Mr. 
Ratte  pointed  out,  it  bears  only  two  rows  of  tubercles  on  the 
pleural  lobes,  while  on  those  of  0.  ininiUa  there  are  three  rows; 
and  the  largest  of  our  specimens  is  not  more  than  half  the  size  of 
that  fossil.  The  genal  and  pleural  spines  are  much  larger  in  ours 
than  in  the  Bohemian  species. 

Mr.  Ratte  seems  also  to  have  erred  in  fixing  the  number  of 
cheek  spines  at  fourteen.  We  find  them  to  be  ten;  and  they 
occupy  two-thirds  of  the  border,  the  anterior  third  being  spineless. 

From  0.  Dormiizeri  our  species  differs  in  having  a  much  more 
quadrate  cephalon,  a  highly  granulose  pygidium,  and  an  absence 
of  the  axial  pleural  spines.  It  is  much  nearer  to  0.  tninuta,  Barr., 
and  this  is  in  all  probability  its  nearest  ally.  The  distinguishing 
features  of  0.  parvisaima  are — (1)  The  semicircular  curve  of  the 
borders  of  the  free  cheeks;  (2)  the  fine  acicular  cheek  spines;  (3) 
the  subfalcate  pleural  spines ;  (4)  the  tubercled  pleural  ridges ; 
(5)  the  uniform  tail  spines,  and  absence  of  strong  pleural  ridges 
(pads)  on  the  pygidium;  (6)  the  small  central  and  lateral  glabella 
lobes;  (7)  the  remarkably  strong  tuberculation  of  the  whole  test; 
(8)  its  minuteness;  and  (9)  the  equality  in  the  length  of  the  thorax 
and  width  of  the  head-shield. 

Our  PI.  L.,  ^g.  4,  is  drawn  from  the  same  specimen  as  Mr. 
Ratte's  t.  2,  f.  1,  bis. 

Loc.  attd  JJorizon. — Bowning  Creek,  Co.  Harden,  Lower 
Trilobite  Bed — Bowning  Series  (  =  I/nvi".  Beds,  Jenkins,  and  Yass 
Ued^,  I)a\-id)  - ?  Wenlock.     Coll.  —Mitchell. 

Odontoplbura  Jbnkinsi,  sp.now 
(PL  Lii.,  figs.  6-7;  PI.  LiiL,  figs.  4-7.) 

Ari/asjnn  Brightiiy  Jenkins  (non  Murch.),  Proc.  Linn.  Soc.  N  S. 
Wales,  1879,  iii.,  p.  221,  t.  17,  f.  5. 
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Acidaspis  Prevosti,  Ratte  {non  Barr.),  loc,  cit,  1886,  I.  (2),  Pt, 
4,  p.  1069,  1. 15,  f.  12  (excl.  ill). 

Sp.  Char. — This  species  is  so  near  0,  Rattei,  nobis,  that  it  will 
be  sufficient  for  us  to  state  the  points  of  difference  between  the  two 
fossils  on  which  we  rely  for  justification  in  separating  them.  In 
0,  Jenkinsi  the  limb  or  margin  in  front  of  the  glabella  is  smooth 
instead  of  being  dentated  as  in  0,  Rattei;  each  pleura  of  the 
thorax  bears  two  prominent  tubercles,  and  some  of  the  anterior 
pairs  four,  the  axis  also  appears  more  prominent.  The  pygidium 
carries  the  same  number  of  spines  as  that  of  0.  BaUet,  but  four 
of  them  are  constantly  intermediate  of  the  principal  or  axial  pair. 
The  side  lobes  are  more  distinctly  ridged  and  furrowed,  the  ridges 
are  surmounted  by  very  distinct  rows  of  tubercles.  The  pleural 
ridges  from  the  axial  ring  are  less  prominent  than  they  are  in 
0.  Ratteiy  but  the  tuberculation  is  more  conspicuous  throughout. 

Obs. — ^We  hesitated  very  much  about  according  this  form 
specific  separation  from  0,  Rattei,  and  we  do  so  only  after 
examining  a  great  number  of  specimens  and  finding  that  the 
characters  already  pointed  out  were,  constant,  and  because  it  comes 
from  a  higher  horizon  and  is  not  found  associated  with  0.  Raltei 
in  the  lower  horizon,  where  that  fossil  is  very  numerous. 

We  believe  that  this  is  the  Acidaspid  described  and  figured  by 
Mr.  Jenkins  as  Acidaspis  Rri(/hlii,axid  as  pointed  out  by  Mr.  Ratte, 
this  appeal'^  to  have  been  the  first  notice  of  the  discovery  of  a 
member  of  this  family  in  Australia.  With  regard  to  its  identifica- 
tion with  0.  (Acidaspis)  Brigluiij  Murch.,  we  are  quite  in  accord 
with  the  doubt  expressed  by  Mr.  Ratte,  and  also  admitted  by  Mr. 
Jenkins  himself.  The  points  which  separate  0.  Rattei  from  the 
European  and  other  members  of  the  genus  known  to  us,  given 
under  its  description,  will  also  apply  to  this,  except  that  it 
approaches  still  nearer  to  0,  Leonhardi  than  does  0,  Rattei  in 
having  a  smooth  frontal  glabella  margin. 

Loc,  and  Horizon, — Bowning  Railway-Station  Yard,  Bowning 
Village,  Co.  Harden,  Upper  Trilobite  Bed  — Bowning  Series 
( =  Hume  Beds,  Jenkins,  and  Yass  Beds,  David) — 1  Wenlock. 
Co//.— Mitchell. 
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Genus  Ceratocephala,  Warder,  1838. 
Ceralocephala,  Warder,  Am.  Joum.  Sci.,  1838,  xxxiv.,  p.  377. 
TrapeloeerOy  Corda,  Prod,  Bohm.  Trilobiten,  1847,  p.  158. 
Trapelocera,  Angelin,  Pal.  Scandinavia,  1878  (Lindstrom's  edit.) 

p.  34. 
Ceratocephala,  Clarke,  10th  Ann.  Rept.  State  Geol  N.  York  for 
1890  (1891),  p.  67. 
Ohs. — Mr.  J.  M.  Clarke  has  already  indicated  the  lines  on 
which  this  name  should  be  used,  and  it  is  here  adopted  by  us  in 
conformity  with  his  researches,  except  that  we  employ  it  as  one 
of  the  genera  of  the  Odontopleuridae  rather  than  as  the  typical 
generic  name  of  the  whole  group,  superseding  Acidaspts,  for 
reasons  already  given. 

In  Australia  Ceratoc^pJiala  is  represented  by  four  species,  so 
far  as  we  have  been  able  to  ascertain,  viz. : — 
Ceratocephala  Jackii,  nobis. 
„  Vogdeai,    „ 

„  imped itay  nobis. 

„  longispina,  Mitchell. 

The  last  may  possibly  appertain  to  the  genus  Selenopeltuf,  Corda, 

Ceratocephala  Vogdbsi,  sp.nov. 

(PI.  L.,  figs.  8  and  9;  PI.  li.,  figs.  1-7;  PI.  liil,  fig.  9.) 

Aeidcupis  Vemeuili,  Ratte  (non  Barr.),  or  A,  vesiculosa,  Ratte  {non 

Beyr.),  Proc.  Linn.  Soc.  N.S.  Wales,  1886,  i.  (2),  Pt.  4,  p.  1066, 

t  15,  t  5-10. 

Acidaspis  Prevostt,  Ratte    (non  Barr.),  Loc,  ciL,  p.  1068,  t.  15, 

f.  11  (excl.  f.  12). 

Sp.    CImv, — Suboblong   or  oblong-ovoid.      Cephalic  shield  or 

eephalon. — Suboblong,  of  complex  structure,  moderately  tumid, 

nigoee  and  tuberculate  throughout,  twice  as  wide  as  long,  front 

margin  rather  straight  and  centrally  slightly  projecting;  tubercles 

of  various  sizes,  and  some  very  conspicuous.     Glabella: — Central 

lobe  large,  suboblong,  front  lateral  expansions  very  distinct,  only 
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moderately  tumid  and  arched,  sloping  very  gradually  into  the 
front  marginal  and  neck  furrows,  frontal  expansions  triangular, 
very  moderately  tumid,  and  their  apices  reaching  the  anterior 
points  of  exit  of  the  facial  sutures;  first  pair  of  lateral  lobes 
absent,  median  pair  subconical  or  subtriangular,  of  moderate  size, 
very  moderately  tumid,  basal  pair  large,  subquadrate,  ^ith 
rounded  outer  margins;  first  pair  of  glabella  furrows  deep  and 
wide,  second  pair  shallow  towards  the  axial  furrows  and  deep 
towards  the  false  furrows,  both  pairs  uniting  the  axial  furrows  with 
the  false  furrows;  false  furrows  wide  and  deep;  axial  furrows  very 
wide,  distinct,  shallow  along  the  median  portions.  Fixed  cheeks 
large;  genal  lobes  large,  ridged,  tumid,  subtriangular,  united  to  the 
lateral  lobes  of  the  neck  ring  by  the  genal  ridge,  and  falling 
abruptly  into  the  lateral  extensions  of  the  neck  furrow,  bearing 
some  very  large  tubercles.  Genal  or  palpebral  furrows  moderately 
distinct  and  highly  tubercled.  Eye  or  palpebral  lobes  large,  very 
prominent  and  triangular.  Ocular  ridge  ver}'  prominent  and 
overhanging  the  facial  sutures.  Eyes  small  proportionately, 
subpedunculate,  fixed  obliquely  outwards  and  very  slightly 
forward,  remarkably  near  the  front  margin,  very  wide  apart,  the 
distance  between  thenr  Veing  equal  to  the  diagonal  from  the  base 
of  a  genal  spine,  and  the  point  at  which  the  facial  suture  cuts  the 
front  margin  on  the  opposite  side  of  the  glabella,  or  one  and  a 
quarter  times  the  length  of  the  cephalon.  Neck  furrow  wide  and 
shallow  behind  the  central  glal)ella  lobe,  narrow  and  deep  between 
the  basal  glabella  lobes  and  the  lateral  lobes  of  the  neck  ring;  its 
lateral  extensions  (as  are  the  axial  furrows  also)  are  interrupted 
by  the  genal  lobe  ridges,  and  from  the  genal  lobe  ridges  they  extend 
widely  and  deeply  to  the  bases  of  the  genal  spines,  thence  bend 
anteriorly,  passing  (deeply  under  the  eyes)  to  the  front  marginal 
furrows.  Neck  ring  very  wide  and  very  moderately  arched  verti- 
cally, but  greatly  so  posteriorly.  Occipital  spines  strong,  long, 
and  originating  in  the  median  transverse  line  of  the  neck  ring, 
extending  upward  and  outward  for  the  first  part  at  an  angle  of 
60°,  then  arching  backward  and  inward  and  the  ends  sharply 
deflected.     Facial  sutures  soldered,  but  indicated  anteriorly  along 
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and  under  the  ocular  ridges,  passing  out  in  a  line  with  the  outer 
edges  of  the  median  glalK^lla  lohes,  and  cutting  the  margins  at  an 
angle  of  ahout  25*.  Free  cheeks  subtriangular  or  subcrescentic, 
much  expanded  at  the  front  lateral  angles,  from  thence  to  the 
genal  angles  rather  straight  and  inclining  inwards,  highly  tuber- 
culate  and  rugose;  genal  spine  ridges  strong,  very  prominent,  and 
Tanishing  under  the  eyes;  borders  distinct,  strap-like,  smooth  and 
entire:  marginal  furrows  faint;  genal  angles  almost  in  a  line  with 
eyes,  axially,  bearing  strong,  suben^ct,  long  arching  spines,  which 
will  apparently  reach  to  the  fifth  or  sixth  thoracic  segment. 

Thorax. — Unknown  in  a  complete  state,  probably  consisting  of 
ten  segments,  and  as  wide  tos  long  ;  very  conspicuously  tuber- 
culated  and  granulated,  and  flat.  Axis  very  distinct,  very 
moderately  arched  vertically,  ends  of  segments  very  distinctly 
separated  from  the  central  portion  by  furrows,  strongly  inclined 
forwards,  and  with  a  very  joint-like  character,  only  moderately 
tumid ;  central  portion  of  segments  without  backward  arch,  each 
segment  bearing  two  prominent  tubercles,  one  on  either  side,  about 
midway  between  the  nodes  and  the  central  line  ;  articulating 
surfaces  very  large,  furrows  distinct.  Lateral  loljes  horizontal; 
ventral  ridges  of  the  pleune  on  the  inner  halves  as  wide  as  the 
pleune,  thence  contracting  to  the  bases  of  the  pleural  spines  and 
leaving  low  grooved  triangular  areas  on  each  side,  of  which  the 
anterior  ones  are  the  largest,  they  are  furrowed  along  the  central 
line  from  the  bases  of  the  spines  for  about  half  of  their  length; 
the  interpleural  furrows  very  deep  and  wide  ;  sutures  distinct^ 
straight  and  rectangular  to  the  axis.  Pleurai  bispinate,  principal 
or  upper  spines  very  long,  barbed,  and  on  the  anterior  pleune 
Bubhorizontal,  and  subrectangular  to  the  axis,  subarcuate  with 
reflected  ends,  posterior  ones  having  sharply  backward  and  upward 
directions;  posterior  pair  at  least  rising  i>erpendicularly  from  the 
pleune  with  their  extremities  converging  towards  each  other,  and 
originating  some  distance  short  of  the  Extremities  of  the  pleune; 
the  secondary  or  inferior  spines  originate  almost  immediately 
under  the  principal  spines,  are  stout,  cylindrical,  fleeted  sharply 
downwanis  and  forwards  at  about  30^  and  barbed  with  acicular 
47 
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spines ;  each  pleura  bears  a  number  of  large  tubercles,  usually 
four,  along  the  front  margin  of  the  ridge  and  two  or  three  on  the 
posterior  margin,  two  of  them  very  pei*sistent,  one  on  the  anterior 
angle  adjoining  the  axial  furrows,  and  one  on  the  posterior  margin 
a  short  distance  from  the  axial  furrow;  these  large  tubercles  (sh 
is  the  whole  surface  of  the  pleurae)  are  covered  with  smaller 
tubercles  ;  the  tubercles  from  which  the  spines  arise  in  the 
posterior  pair  of  pleurae  are  very  large.  Axial  furrow  ver}* 
distinct. 

Pygidium, — Proportionately  very  small  and  granulate,  at  least 
four  times  wider  than  long,  arciform.  Axis  consists  of  one  rather 
intensely  arched  ring;  axial  furrows  distinct  and  deeply  curving 
inwards  behind  the  axial  ring ;  side  lobes  slender,  border  indis- 
tinct, lateral  angles  acicular  and  having  a  slight  forward  curve; 
spines  are  seven  in  number,  very  strong,  cylindrical,  long,  sub- 
uniform,  and  strongly  barbed  and  granulated,  central  one  project- 
ing from  the  axial  ring. 

Obs, — On  the  nodes  of  the  axis  the  granules  sometimes  become 
confluent  and  form  ridges  parallel  to  the  longer  axis,  and  the 
posterior  pleural  spines  when  decorticated  are  fluted  longitudinally. 

The  late  Mr.  Ratte  was  right  in  regarding  this  species  as  closely 
allied  to  C.  Vemeuili  and  C.  vesiculosa,  Barr.,  but  after  careful  com- 
parison of  ours  with  the  figures  of  those  species  given  by  Barrande 
we  find  it  possesses  so  many  features  peculiar  to  itself  that,  in 
our  opinion,  give  it  indisputable  claim  to  rank  as  an  independent 
species. 

From  C.  Vernexiili  it  differs  (1)  by  the  absence  of  the  spines 
along  the  anterior  border  of  the  cephalon  and  free  cheeks;  (2)  in  the 
relative  position  of  the  genal  spines  and  their  much  greater  extent 
and  curvature;  (3)  by  the  barbed  character  of  both  of  the  pleuml 
spines,  the  much  greater  size  of  these  spines,  and  the  vertical 
nature  of  the  last  pair  of  principal  pleural  spines;  (4)  by  the 
contour  of  the  cephalon,  which  in  G,  Verneuiii  has  sharp 
re-entering  angles  from  the  free  cheeks,  while  in  C.  Vogdtsi  the 
front  margin  is  rather  straight,  projecting  centrally,  with  greater 
backward  curvature  at  the  front  an^jles  of  the  free  cheeks. 
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In  C.  Verneuiliy  however,  the  pleune  are  flattened  from  above 
quite  similar  to  our  figures  of  C,  Vogdeai. 

The  same  features  separate  it  from  C.  vesiculosa, 

Mr.  Ratte  referred  to  the  disputed  point  of  the  existence  of 
an  articulation  between  the  pleurae  and  the  axial  segments,  said 
to  exist  in  some  trilobites  by  Emmrich,  and  disputed  by  Bur- 
melster,  the  latter  being  upheld  by  Barrande.  Mr.  Ratte  ba«ing 
his  opinions  upon  certain  features  one  of  our  figured  specimens 
exhibits,  was  inclined  to  support  Emmrich's  view.  He  says  :  — 
"One  cannot  help  being  struck  in  examining  the  specimen  in 
({uestion  at  the  great  resemblance  to  ah  articulation  of  the 
junction  of  the  axis  with  the  pleurae.  It  seems  as  if  the  test  (or 
its  different  joints)  had  been  covered  by  a  thin  epiderm  as 
admitted  by  Burmeister,*  and  that  this  epiderm  is  wrinkled  at 
the  articulation  as  shown  in  fig.  5,  and  especially  in  the  enlarged 
sketch  fig.  8."t 

Whilst  admitting  the  very  joint-like  appearance,  somewhat 
exaggerated  in  Rattens  figure,  we  do  not  see  any  direct  evidence 
of  the  jointing;  but,  on  the  contrary,  there  is  one  strong  feature 
we  have  observed  which  disposes  of  the  question  in  favour  of  the 
negative,  and,  that  is,  in  all  the  many  thoracic  segments  which 
have  come  under  our  notice,  we  have  never  seen  a  specimen 
divided  at  this  point. 

This  joint-like  appearance  at  the  ends  of  the  thoracic  axial 
Hpgments  is  also  seen  in  the  type  of  Selenopeltis  (S,  Buchi>\ 
Barr.,  sp.) 

Ratte  figured  the  principal  tubercles  of  the  pleurae  surrounded 
hy  a  complete  circlet  of  granules  in  every  respect  resembling  the 
primary  tul>ercle  and  its  miliary  ring  on  the  interambulacral 
plates  of  an  ordinary  Echinid,  such  as  the  genus  Cidaris.  His 
figures  correctly  represent  the  specimen  used  by  him,  but  on  no 
other  specimen  can  we  find  this  feature  nearly  so  distinct. 


•  Barrande,  loc.  cit.  p.  231. 
t  Proc.  Linn.  Soc.  N.S.  Wales,  I.  (2),  p.  1068,  t.  15. 
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This  is  the  largest  Odontopleurid  yet  discovered,  and  seems  to 
agree  in  size  with  C.  Vemeuili,  its  European  analogue.  When 
mature  it  appears  to  have  been  from  four  to  five  inches  long. 

We  have  had  the  advantage  of  studying  the  specimens  pro- 
visionally referred  by  Mr.  Ratte*  to  Acidaspis  Frevostl,  Barr. 
One  of  these  (his  fig.  11)  we  believe  to  be  the  present  species, 
although  Mr.  Ratte  represented  spines  along  the  frontal  bordere 
of  the  cpphalon  which  do  not  exist  in  the  specimen,  whilst  he 
neglected  to  figure  the  genal  and  occipital  spines  that  are  preserved 
This  specimen  also  shows  the  subpedunculate  protruding  charac- 
ter of  the  eyes. 

Namefl  in  honour  of  our  valued  correspondent,  Capt.  Anthony 
W.  Yogdes,  U.S.  Artillery,  San  Francisco,  author  of  the  highly 
useful  "  Bibliography  of  the  Pala30zoic  Crustacea." 

Loc.  and  Horizon. — Bowning  Creek,  Bowning,  and  Limestone 
Creek,  near  Bowning,  Co.  Harden,  Lower  Trilobite  Bed — Bowning 
Series  (  =  Hume  Beds,  Jenkins,  and  Yass  Bed^,  David)-  ?  Wenlock. 
CoU. — Mitchell;  Australian  Museum,  Sydney;  Geological  Survey 
of  N.S  Wales,  Sydney. 

Ceratocephala  Jackii,  sj'.nov, 
(PL  LIIL,  fig.  8,  PI.  L.  fig.  6.) 

Sp.  Char. — Cephalic  shield  or  cephahn — Greatest  width  a  little 
more  than  twice  the  length  (16-7),  suljelliptical,  very  moderately 
tumid,  and  distinctly  granulated.  Glabella  large,  length  from  centre 
of  the  neck  furrow  equals  the  greatest  width  between  the  axial 
furrows;  central  lolje  moderately  tumid,  and  arched  very  gradually, 
sloping  to  the  front  margin  and  into  the  neck  furrow,  front  angles 
slightly  expanded;  median  and  basal  pairs  of  glabella  lobes  dis- 
tinct, moderately  tumid;  glabella  furrows  wide  and  shallow;  false 
furrows  and  also  the  axial  furrows  wide  and  shallow,  the  latter 
being  much  less  distinct  than  the  former.  Fixed  cheeks 
moderately  large;  genal  lobes  large,  cleaver-shaped,  granulated, 

•  Pioc.  Linn.  Sec.  N.S.  Wales,  1886,  L  (2),  Pt.4.  1. 15,  f.  11  and  12. 
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moderately  tumid ;  ocular  ridges  filamentous,  and  distinctly 
tubercled ;  genal  or  palpebral  furrows  distinct,  particularly 
anteriorly;  palpebral  lobe  very  small.  Eyes  very  small,  distance 
Iwtween  them  is  to  length  of  the  cephalon  as  10-7,  or  a  little 
j,'reater  than  the  distance  between  a  genal  spine  and  the  alternate 
neck  spine.  Free  cheeks  of  moderate  size,  moderately  tumid, 
laterally  expanded  beyond  the  genal  angles,  suboval ;  borders 
wide,  tumid,  each  bearing  a  row  of  four  distinct  tul>ercles  on  the 
median  line,  and  at  least  sixteen  stout,  horizontal  spines,  all 
having  a  forward  direction  and  apparently  increasing  in  length 
from  front  to  back  to  the  twelfth,  from  which  each  succeeding 
one  is  a  little  shorter;  marginal  furrow  wide  and  distinct  between 
the  facial  sutures  and  genal  angles,  where  they  terminate.  Genal 
spines  straight,  acicular,  subslender,  and  forming  an  angle  of 
100'  with  the  posterior  border  of  the  cephalon,  or  of  120'  with 
the  straight  line  joining  their  bases,  apparently  of  moderate 
length.  Facial  sutures  anteriorly  nearly  straight,  inclining 
inwards  at  an  angle  of  45'  and  passing  out  in  front  of  the  axial 
furrows,  dividing  the  greatest  width  of  the  cephalon  into  three 
eijual  parts  nearly,  posteriorly  arciform,  passing  out  at  the  genal 
angles.  Neck  furrow  wide  and  shallow,  centrally  deeper  between 
the  false  and  axial  furrows,  lateral  extensions  interrupted  by  the 
genal  lolje  ridges,  distinct  between  the  genal  lol>e  and  the  genal 
spine  ridges.  Neck  ring  indistinctly  separated  from  the  neck 
furrow,  very  moderately  arched,  curved  sharply  backward,  side 
lobes  small.  Occipital  spines  subslender,  projecting  backward, 
and  but  slightly  raised  and  curved. 

Tliorax. — Unknown  in  a  complete  state.  Pleura)  horizontal,  flat, 
fulcra  very  indistinct,  ends  not  deflected  nor  thickened,  bispinate; 
posterior  spines  strong,  and  projecting  from  the  posterior  angles 
of  the  pleura;;  anterior  ones  swimmeret-like  or  dagger-shaped, 
intensely  barl>ed,  directed  forward  and  originating  in  the  front 
angles  of  the  pleune,  so  that  the  two  spines  on  each  of  the 
posterior  pleurne  at  least  have  their  points  widely  divergent  from 
each  other. 

Pygidiunu — Unknown. 
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Obs. — The  glabella  of  this  species  is  very  similar  to  that  of 
C.  longispina^  Mitchell  (Acidaspis  longiapinis,  Mitchell),  but  here 
the  specific  resemblance  of  the  two  species  ceases.  The  cephalon 
of  (7.  Jackii  has  a  greater  proportionate  width,  and  its  spined  free 
cheeks,  shorter  and  slender  occipital,  genal  and  pleural  spines,  and 
the  very  different  anterior  pleural  spines  clearly  separate  it  from 
the  former. 

From  O,  Vogdesi  it  is  so  different  that  comparison  is  needless. 
For  the  same  reason  we  need  not  enter  into  any  explanation  to 
differentiate  it  from  (7.  Verneuili  and  C.  vesiculosa^  Barr.  From 
C.  Dufrenoyi  it  is  distinguished  by  the  much  less  quadrate  out- 
line of  the  cephalon  in  that  species,  nor  does  this  species  possess 
the  expanded  anterior  lateral  portions  (free  cheeks)  of  C.  Jackii. 
The  same  feature  also  distinguishes  it  from  C,  mi ra,  Barr.,  and  in 
addition  also  the  highly  pedunculated  eye  of  the  last  named  is  a 
strongly  differentiating  character.  On  the  other  hand  like  C. 
Jackii,  Barrande's  species  possesses  the  peculiar  swimmeret- 
like  spines  on  the  thoracic  pleurae.  Lastly,  in  C.  Frevosti 
these  spines  are  replaced  by  short  simple  ones,  whilst  the  pro- 
portions of  the  cephalon  entirely  disagree  with  those  of  C.  Jackii. 

Named  in  honour  of  Mr.  R.  L.  Jack,  Grovemment  Greologist  of 
Queensland,  who  collected  the  specimens. 

Loc.  and  Horizmi, — Bathurst  Road,  near  Bowning,  Co.  Harden, 
Middle  Trilobite  Bed — Bowning  Series  ( =  Hume  Beds,  Jenkins, 
and  r<w«  ^6c?«,  David) — ?Wenlock.  ColL — (Geological  Survey  of 
Queensland,  Brisbane;  and  Mitchell. 

Ceratocbphala  impkdita,  sp.nov. 

(PI.  Liii.,  figs.  1M3.) 

Sp.  Char, — Body  and  cephalon  in  a  complete  form  unknown. 
Glabella  highly  tumid,  tuberculated  throughout;  central  lobe  very 
intensely  arched  transversely  and  longitudinally,  long,  narrow, 
much  higher  than  the  cheeks  or  lateral  glabella  lobes,  much  com- 
pressed laterally  just  behind  the  frontal  expansions,  which  are 
ver}'  distinct,  narrow  and  each  surmounted  by  two  distinct 
tubercles.     Median  and  basal  pairs  of  lateral  glabella  lobes  only 
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present,  long,  narrow,  very  tumid,  and  granulated,  subequal  in 
length  and  not  fully  separated  from  each  other  by  the  basal 
glabella  furrows  on  the  outer  sides;  false  furrows  very  deep  and 
wide;  median  glabella  furrows  very  deep,  basal  pair  shallow,  wide 
anl  not  quite  passing  into  the  axial  furrows;  axial  furrows  dis- 
tinct and  narrow,  and  passing  rather  clearly  over  the  genal  lobe 
ridges.  Fixed  cheeks  of  moderate  size;  genal  lobes  very  tumid, 
falling  abruptly  into  the  furrows  of  the  lateral  extensions  and 
nloping  more  gradually  anteriorly:  ocular  ridges  indistinct,  very 
filamentous;  palpebral  furrows  distinct  anteriorly;  triangular  areas 
small,  lateral  extensions  short.  Neck  furrow  wide,  trough-like, 
very  deep  between  the  false  and  axial  furrows,  faint  over  the 
genal  \o\ie  ridges,  thence  narrow  but  distinct.  Neck  ring  robust, 
thick,  very  distinctly  arched;  side  lobes  or  nodules  very  small, 
and  ridged.  Occipital  spines  acicularand  only  moderately  robust, 
arcuate. 

Obs. — Thorax,  pygidium,  and  free  cheeks  are  unknown.  It 
approaches  nearer  to  C.  Jackii  than  any  other  known  Australian 
species,  and  from  this  it  is  readily  separable  by  the  much  greater 
tumidity  of  the  cephalon  and  its  distinctive  granulation;  the 
longer  central  glabella  lobe  and  its  greater  convexity;  the  longer, 
narrower,  and  more  tumid  lateral  glabella  lobes;  the  shorter 
lateral  extensions  of  the  fixed  cheeks;  by  the  more  ridge-like  pro- 
minent frontal  glabella  expansions  and  its  prominent  tubercle; 
and  lastly  by  the  very  small  lateral  lobes  of  the  occipital  ring. 
The  proportionate  width  between  the  eyes  and  length  of  the 
j;lal)ella  is  also  different  in  the  two  species.  From  C,  longispina 
it  is  separate  by  the  same  characters. 

Lor.  and  Horizon — Bowning  Village,  Co.  Harden,  Middle 
Trilobite  Be<l  —Bowning  Series  ( =  Hume  Beds,  Jenkins,  and  Yass 
Beth,  David)—?  Wenlock.     Co//.— Mitchell. 

Ckratocephala  longispina,  MttcJiell,  sp. 
(PI.  Lin.,  tig.  10;  PL  Liv.,  figs.  1-5.) 

Acidaapis  near  A.  mira,  Ratte  (non  Barr.),  Proc.  Linn.  Soc.  N.S. 
Wales,  i.  (2),  Pt.  iv.  p.  1069,  1. 15,  f.  13, 14. 
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Acidaspia  longispinUy  Mitchell,  Proc.  Linn.  Soc.  N.S.  Wales, 
1888,  iii  (2),  Pt.  2,  p.  398,  t.  16,  figs.  7-12. 
Sp,  Char, — Body  oval,  suboblonj;.  Cephalic  shield  or  cephnlon 
only  moderately  tumid,  and  distinctly  but  sparsely  granulated. 
Glal)ella  with  the  central  lobe  sulioblong,  very  moderately  arched, 
and  sloping  gradually  into  the  neck  furrow  and  to  the  front  margin, 
front  angles  moderately  expanded  and  bt»aring  distinct  tubercles; 
three  pairs  of  side  lol)es  present,  first  very  small,  depressed, 
second  and  basal  pair  large,  su})circular,  moderately  tumid  and 
nearly  of  equal  size;  false  furrows  <listinct  and  ver}' wide;  glabella 
furrows — first  pair  faint,  second  j>air  deep  and  distinct,  uniting 
the  axial  and  false  furrows,  lwi>al  pair  very  wide  and  shallow, 
also  uniting  the  axial  and  false  furrows;  axial  furrows  very  faint 
anteriorly  and  moderately  distinct  posteriorly;  genal  lobes  small, 
distinctly  and  rt^gularly  granulated,  prominent  posteriorly,  incon- 
spicuous anteriorly;  palpebral  furrows  distinct  anteriorly;  ocular 
ridges  prominent,  filamentous,  and  distinctly  granulated;  lateral 
extensions  of  the  fixed  cheeks  rolmst,  having  very  prominently 
thickened  borders.  Facial  sutures  anteriorly  straight,  and  makinj? 
angles  of  120^  degrees  with  the  front  margin,  posteriorly  straight, 
passing  out  at  the  genal  angles,  and  making  angles  of  35°  with 
the  posterior  borders  of  the  cephalon.  E^'es  prominent,  Conoid, 
numerously  and  minutely  facete<I.  Free  cheeks  of  moderate  size, 
borders  very  wide,  moderately  tumid,  lobe-like,  bearing  several 
rows  of  granules,  one  of  which  is  rather  distinct,  margins  very 
minutely  spinate,  spines  only  visible  under  a  lens,  genal  spines 
very  long,  strong,  arcuate,  and  diverging  from  the  thorax ; 
triangular  area  small.  Neck  furrow  very  wide  and  shallow 
centrally,  but  deep  l)ehind  the  basal  glal>ella  lobes,  very  faint 
over  the  genal  lobe  ridges,  thence  distinct  to  the  genal  angles^ 
branches  distinct.  Neck  ring  very  moderately  arched,  wide, 
surmounted  centrally  by  a  very  prominent  granule;  nodul©5  or 
siJe  lobes  distinct,  separated  from  central  portion  by  the  axial 
extensions  of  the  neck  furrow;  occipital  spines  very  robust  and 
long,  arching,  the  ends  divergent  and  apparently  reaching  to  the 
extremity  of  the  pygidium. 
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Thorax,  — Apparently  consists  of  nine  segments,  length  equal  to 
the  width,  sparsely  granulated;  axis  prominent  and  as  wide  as 
the  side  lobes,  nodules  inconspicuous;  axial  furrows  moderately 
distinct;  lateral  lobes  horizontal,  pleural  ridges  moderately  con- 
spicuous, the  anterior  pleural  margins  raised  into  ridges,  and 
giving  to  the  pleurae  the  appearance  of  being  centrally  furrowed 
instead  of  being  ridged;  pleural  spines  on  the  first,  second  and 
third  pairs  of  pleurae  moderately  reflected  and  much  smaller  than 
those  situated  more  posteriorly;  the  latter  are  very  long,  hastate, 
robust  and  intensely  fleeted  backwards,  centrally  fluted  when 
compressed;  secondary  or  anterior  spines  small,  paddle-shaped, 
subfalcate,  having  entire  margins,  and  the  appearance  of  articu- 
lation to  the  pleurae. 

Pygidium. — Triangular,  two  and  a  half  to  three  times  as  wide  iis 
long,  granulated  distinctly;  axis  very  prominent,  one-half  to  two- 
thirds  of  the  length  of  the  pygidium,  unsegmented,  bearing  one 
prominent  ring  ;  axial  furrows  faint ;  side  lobes  flat,  undivided, 
one  pair  of  pleural  ridges  present,  extending  from  the  ends  of  the 
axial  ring,  bonlers  inconspicuous;  pleural  spines  strong,  acicular, 
converging,  and  about  as  long  as  half  the  pygidial  width,  but 
except  for  these  the  border  is  practically  entire,  although  under  a 
lens  very  minute  spination  or  serration  is  visible  along  the  whole 
margin. 

06^. — Mr.  Ratte  figured  {loc.  cit.)  two  imperfect  glabellfe  of 
this  species  and  referred  them  to  A,  inira^  Barr.,  but  as  will  be 
readily  seen  by  a  comparison  of  the  descriptions  and  figures  of 
the  two  fossils  they  are  widely  dissimilar.  This  species  was  after- 
wards characterised,  fully  descril)ed  and  figured  by  one  of  us. 

C.  longUpina  is  so  clearly  distinct  from  all  the  other  Australian 
species  of  the  genus  that  it  is  unnecessary  to  point  out  the 
divergencies.  Its  chief  characteristics  are  :  the  practically  spine- 
lesH  cheek  borders;  presence  of  three  pairs  of  lateral  glabella  lobes; 
the  very  large  occipital  spines  which  are  borne  by  a  cowl-like 
appendage  originating  at  the  back  of  the  central  glabella  lobe, 
instead  of  originating  in  the  occipital  ring;  the  massive  principal 
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pleural  spines  and  non-serrated  secondary  spines;  the  simple  bi- 
spinate  pygidium;  prominent  and  clearly  faceted  eyes. 

Many  cephalons  occur  from  which  the  cowl  and  spines  have 
separated,  and  left  the  occipital  ring  quite  smooth  and  to  all 
appearance  spineless. 

(7.  longispina  attains  a  length  of  two  and  two-thirds  inches. 
The  pygidium  bears  a  very  close  resemblance  to  that  of  SelenapellU 
Bachity  Barr.,  sp.,  in  its  spineless  margin  other  than  the  axial 
spines. 

The  cephalon  represented  in  PI.  Liv.,  fig.  2,  possesses  occipital 
spines  that  exhibit  a  decided  tendency  to  curl  under  wards,  as  do 
those  of  Selenopdtis  Buchii,  Barr.  More  complete  examples  of 
our  form  may  determine  the  necessity  of  transferring  it  to  Corda's 
genus. 

Loc.  ayid  Horizon.  —  Bowning  Village,  Co.  Harden,  Middle 
and  Upper  Trilobite  Beds  —  Bowning  Series  ( =  Hu  nie  Beds,  Jenkins, 
and  Ya88  Beds,  David).     Coll. — Mitchell. 


EXPLANATIOX  OF  PLATES. 

Plate  L. 

Odontoplbura  bowninoensis,  E.  and  M. 

Fig.  1. — A  nearly  complete  specimen,  but  with  the  genal  spinea  wanting, 
and  the  various  portions  of  the  cephalon  uudisturbed  ( x  2^). 
Coll.  Mitchell. 

Fig.  2. — A  cephalon  with  one  genal  spine  preserved  (  x  3i).     Coll.  MUchdi. 

Fig.  3. — A  cephalon  somewhat  distorted.     Coll.  MitchtU. 

Odontoplecra  parvissima,  E.  and  M. 

Fig.  4. — A  nearly  complete  example  (  x  3).     Coll.  Mitchell. 

Fig.  6. — Portion  of  a  thorax,  and  the  pygidium  (  x  4).     CoU.  Mitchdl. 

Fig.  6.— Portion  of  a  cephalon  (  x  24).     Coll.  Mitchell. 

Odontopleura  Rattbi,  E.  and  M. 

Fig.  7.— An  almost  complete  example,  with  the  central  lobe  of  the  glabella 
removed,  exhibiting  the  labrum  in  position  (x3).  ColL 
Mitchell. 
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Cbratocephala  Voodesi,  E,  arid  M. 

Fig.  8.— Portion  of  a  cephalon,  with  the  right  genal  spine  preserved  and 
the  right  occipital  spine  indicated  (  x  2).     Coll,  Mitchell. 

Tig.  9.— Bispinate  distal  end  of  a  thoracic  pleura,  the  spines  barbed; 
slightly  enlarged.     Coll.  Mitchell. 

Plato  LI. 
Ceratocephala  Voodesi,  E.  and  M. 

Fig  1.— Portion  of  a  thorax  showing  the  peculiar  distal  termination  of 
the  axial  segments,  tubercles  of  the  pleurae,  and  large  and 
strong  spines  of  the  latter;  somewhat  reduced.  Coll.  Austra- 
lian Museum^  Sydney. 

Fig.  2. — Portion  of  another  thorax  exhibiting  the  bispinate  character  of 
the  distal  ends  of  the  pleune;  somewhat  reduced.   Coll.  Mitchell. 

Fig.  3. — Cephalon  showing  the  nature  of  the  genal  and  occipital  spines 
and  position  of  the  eye?;  slightly  reduced.     Coll.  Mitchell. 

Fig.  4.— The  last  thoracic  segment  with  its  perpendicular  spines;  slightly 
reduced.    Coll.  Mitchell. 

Fig.  5.  — Pygidium  with  its  barbed  spines;  slightly  reduced.     Coll.  Mitchell. 

Fig.  6.— A  principal  tubercle  from  one  of  the  pleuroe  of  fig.  1;  highly 
magnified. 

Fig  7. — A  principal  tubercle  from  a  similar  position  on  fig.  2;  highly 
maf(nified. 

Oi>ONTOPLEtTRA  Rattki,  E.  ami  M. 

Fig.  8. — Glabella  without  the  side  lobes,  showing  granulation  and  occipit  il 

tubercle;  slightly  enlarged.     Coll.  Mitchell, 
Fig.  9. — Free  cheeks;  somewhat  enlarged.    Coll.  Mitchell. 

Plate  Lii. 

Odontopleura  Rattei,  E.  and  M. 

Fig.  1. — A  nearly  complete  specimen  (  x  2J).     Coll.  Mitchell, 

Fig.  2.— A  cephalon  without  the  free  cheeks,  &c.  (  x  2 J).     Coll.  Mitchell. 

Fig.  3. — The    pygidium    with    strongly   developed    spines    ( x  3).      Coll. 

Mitchell. 
Fig.  4.— Portion  of  the  two  posterior  thoracic  segments,  and  the  pygidium 

(x24).    Coll,  Mitchell, 

Odontopleura  bowninoensis,  E.  and  M. 

Fig.  5.— The  four  posterior  thoracic  segments  and  the  pygidium  (x2;^). 
Coll,  Mitchell. 
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Odontopleura  Junkinsi,  E,  and  M. 

Fig.  6. — Portion  of  the  thorax  and  pygidium  showing  very  distbctly 
granulation  on  tlie  pleural  ridges;  slightly  enlarged.  Ceil 
MUchtU. 

Fig.  7. — Pygidium  only,  showing  pleural  ridges  and  their  granalition; 
slightly  enlarged.     Coll,  Mitchdt. 

Odontopleura  parvlssima,  E.  and  M. 

Fig.  8. — Free  cheek  with  genal  and  marginal  spines,  and  eye  ( x  3).  Coif. 
MUchdL 

Plate  Liii. 

Odontopleura  Rattei,  E.  and  M. 

Fig.  1. — Cast  from  an  impression  of  an  almost  perfect  individual;  spines 

of  pygidium  incorrectly  shown;  somewhat  enlarged.     Coli 

MUchdL 
Fig.  2. — Thorax  and  pygidium,  the  two  anterior  segments  of  the  former 

devoid  of   pleural   spines;  somewhat   enlarged.     ColL  G*oK 

Surx'ty  Queensland,  Briihane. 
Fig.  3.— Free  cheek;  slightly  enlarged.     Coll.  Mitchell. 

Odontopleura  Jenkissi,  E,  and  M, 

Fig.  4. — An  almost  complete  example,  with  a  single  Beries  of  tubercles  on 
either  side;  somewhat  enlarged.     Coll.  Mitchefl. 

Fig.  5. — Three  thoracic  segments  with  from  two  to  three  rows  in  a  timiUr 
position;  somewhat  enlarged.     Coll.  Miichdl. 

Fig.  6. — Glabella  with  its  lateral  lobes  and  extensions  of  the  neck  ring 
and  one  free  cheek;  slightly  enlarged.     Coll.  Mitchdl. 

Fig.  7. — A  second  glabella;  slightly  enlarged.     Coil.  Mitchell. 

Ceratocephala  Jackii,  E.  and  M. 

Fig.  8. — Impression  of  the  cephalon;  slightly  enlarged.  Coll.  Geol.  Surrty 
Qnetnslandy  Brisbane. 

Ceratocephala  Voodesi,  E.  and  M. 

Fig.  9. — Pygidium  with  its  large  dentate  spines;  somewhat  enlarged.  CoP- 
Mitchdl. 

Ceratocephala  longispina,  Mitchell^  sp. 
Fig.  10. — Pygidium  with  its  axial  spines;  somewhat  enlarged.    Coll.  MitckfJl- 

Ceratocephala  impedita,  E.  and  M, 
Fig.  II. — Portion  of  the  cephalon,  showing  glabella,  side  lobes  and  btsei 
of  occipital  spines;  slightly  enlarged.     Coll.  Mitchdl. 
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Fig.  12.— Another  and  less  perfect  specimen;  slightly  enlarged.  Coll.  Mitchell. 
Fig.  13.— A  third  example;  slightly  enlarged.     Coll.  Mitchell, 

Plate  Liv. 

Ceratockphala  longispina,  Mitchell,  sp. 

Fig.  1. — Portion  of  the  cephalon  and  thorax;  slightly  reduced.   Coll.  Mttchell. 

Fig.  2. — Cephalon  less  the  free  cheeks,  with  the  occipital  spines  in  sitUf 
the  left  one  showing  a  tendency  to  curl  under  as  in  the  genus 
Selena jH.Uis\  somewhat  enlarged.     Coll.  Mitchell. 

Fig,  3.— A  similar  specimen;  somewhat  enlarged.     Coll.  Mitchell. 

Fig.  4.— Free  cheek,  with  the  eye  tn  siVm;  somewhat  enlarged.  Coll. 
MitcheU. 

Fig.  5. — Distal  end  of  one  of  the  posterior  thoracic  pleura^  with  its  enor- 
mously elongated  spine;  somewhat  enlarged.     Coll.  Mitchell. 

Fig.  6. — Crushed  cephalon  and  thorax,  with  the  position  of  the  occipital 
spines  indicated;  somewhat  enlarged.  Coll.  Oeol.  Survey 
Qti^jutlandt  Briitbane. 

Plato  LV. 

Structural  diagrams  of  the  cephalon  of  Odoiitopleut-u  and  of  CercUocephala. 
Fig.  1.  -  Odontoplenra. 
Fig.  2.— CercUocephala. 

Reference  Letters, 

no.  Central  lobe  of  the  glabella,  hh.  Anterior  lateral  lobes  of  the  glabella 
(wldom  present),  cc.  Median  lateral  lobes  of  the  glabella,  dd.  Basal  or 
third  pair  of  lateral  glabella  lobes,  ee.  Lateral  lobes  of  the  neck  ring.  fi. 
(tenal  or  cheek  lobes  (in  Odontoplenra  mostly  very  rudimentary),  gg, 
Gen»l  spines,  hh.  Neck  furrow,  iiii.  False  furrows,  jj.  Front  lateral 
expansions  of  the  central  lobe  of  the  glabella,  kk.  Lateral  cheek  furrows. 
««.  Cheek  borders  with  spines,  vo.  Ocular  ridge,  on.  Posterior  extension 
of  ocular  ridge  present  in  some  Ceratorephala.  oo.  Eyes,  p.  Palpebral 
lobes,  very  small  in  Odontoplevra.  q,  Genal  spine  ridges,  r.  Neck  ring. 
zx.  Occipital  spines,  tt.  Palpebral  furrow,  xxxxx.  Axial  furrows,  yy. 
Lateral  extensions  of  the  neck  furrow,  ww.  Genal  lobe  ridges,  joining  tlie 
genal  lobes  to  the  lateral  lobes  of  the  neck  rings  and  interrupting  the 
Ut«ral  extensions  of  the  neck  furrow,  fs.fi.  Front  border  of  the  glabella, 
•ometimes  bearing  6ne  spines,  fs.o.fn.  Facial  sutures,  sometimes  not 
defined  or  soldered  as  in  the  case  of  C.  Vogdtsi^  nobis,  ix.ix.ix.ix.  Lateral 
glabella  furrows,  seldom  more  than  two  pairs  present,  tji.  Triangular 
artat,  very  small  or  absent  from  Ceratocephala.  he.  Branches  of  the  neck 
farrow  or  continuations  of  the  false  furrows,  tn.  Central  tubercle  of  the 
neck  ring.  fn.x.  Thickened  borders  or  ridges  of  lateral  extensions  of  the 
filed  cheeks. 
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TWO  ADDITIONS  TO  THE  FUNGI  OF  NEW  SOUTH 
WALES. 

By  D.  McAlpine. 

( Comviunicated  by  J,  H,  Maiden,  F.L.S.) 

1.  Puccini  A  hieracii,  Mart. 

Hawkweed  Paccinia. 
On  both  surfaces  of  leaves  of  Hypochaeris  radicata,  L.     Octo- 
ber.    Wagga  Wagga,  N.S.W.  (Maiden).     Not  hitherto  recorded 
for  New  South  Wales. 

2.  Oapnodium  callitris,  McAlp.,  n.sp. 

Murray  Pine  Capnodium. 

(Plate  LVi.) 

Black,  widely  effused,  not  readily  separating  ftnd  then  in  small 
particles,  giving  a  sooty  appearance  to  the  dark  green  branches. 
Hyplice  dark  brown,  creeping,  interwoven,  branched,  septate, 
moniliform  or  joints  cuboid,  up  to  1 4  /n  broad ;  branches  rigid, 
short,  usually  simple,  tapering  to  about  4  /n.  Slender,  colourless 
and  pale  green  filaments  also  present;  often  in  moniliform  chains. 
Gonidia  on  both  brown  and  colourless  filaments :  on  brown, 
usually  uniseptate  and  oblong,  dark  yellow  to  dark  brown,  very 
variable  in  size,  13-28  x  7-13 /n;  on  colourless,  elliptical,  unisep- 
tate, about  11  X  5^  /i.  Gemmon  or  detached  bud-like  bodies 
frequent.  Sperniogonia  elongated-fusiform  or  somewhat  hemi- 
spherical, very  dark  brown,  greenish  at  apex,  variable  in  size  and 
shape,  84-130  x  50-66 /n.  Spei*malia  hyaline,  rod-like,  imbedded 
in  gelatinous  material,  4-4 J  x  1  /*.  Pycnidia  roughly  bottle-  or 
flask-shaped,  with  bulging  part  often  one-sided,  dark  brown,  with 
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colourless  fringe  at  mouth.  Pycnoapores  at  first  colourless,  then 
greenish,  and  finally  yellowish-brown,  end  cells  often  colourless, 
ellipsoid,  5-septate  and  septa  stout,  22-24  x  9-11  /n.  Perithecia 
simple,  dark  coloured  but  dark  green  when  crushed,  and  walls 
irregularly  netted,  with  more  or  less  globular  or  oval  head,  often 
supported  by  stout  body,  papillate  at  apex  when  ripe  and  extrud- 
ing plug  of  dirty  yellow  material,  170-280  x  90-156 /n  or  even 
larger.  Asci  fusoid-clavate,  sessile,  apex  rounded,  8-spored 
(79  X  26  /a).  Sporidia  at  first  colourless,  then  pale  green,  finally 
dark  brown,  oblong,  constricted  at  the  middle,  3-septate,  and 
usually  longitudinally  divided,  often  in  each  division,  17-19  x 

The  various  reproductive  bodies  are  intermixed.  Pale  green 
glomeruli  (Ileterobotrya)  are  also  present. 

On  CallUris  robusla,  R.Br.  October.  Wagga  Wagga,  N.S. 
Wales.     (Maiden). 

Besides  the  gonidia,  detached  portions  of  the  hypha  probably 
serve  as  such,  and  there  are  many-celled  swollen  bodies,  between 
the  ordinary  cells,  which  likely  have  the  same  function.  The 
Hpermogonia  vary  considerably  in  shape,  but  the  rod-like  spermatia 
are  very  characteristic.  The  pycnidia  are  easily  recognised  by 
their  long  and  usually  straight  neck,  composed  of  elongated 
twisted  filaments  and  reaching  a  length  of  190^,  apart  from  the 
body.  The  fringed  mouth  is  in  contrast  to  that  of  the  perithe- 
cium  which  is  papillate  and  splits  irregularly.  The  pycnospores 
are  at  first  unicellular  and  colourless,  borne  at  the  end  of  colour- 
less, jointed  filaments.  They  soon  develop  two  or  three  septa 
and  become  greenish,  then  finally  turn  brown  on  maturity,  with 
5  septa  constantly.  It  is  interesting  to  observe  that  the  same 
changes  of  colour  are  seen  in  the  sporidia.  There  is  a  species  of 
Capnodium  (C.  ansiraU^  Mont.)  found  in  Australia  on  Conifers, 
but  it  differs  from  this  one  in  several  important  respects.  The 
perithecia  are  dichotomous,  but  here  they  are  simple;  the  sporidia 
are  4-5-8eptate  and  not  constricted,  but  here  they  are  3-septate 
and  constricted. 
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EXPLANATION  OF  FIGURES. 
Capnodium  ccUiUris, 

-  Hyphje  branched  and  unbranched  (  x  540). 
—Colourless  nioniliform  h>pha  bearing  gonidium  (  x  1000). 
— Uniseptate  gonidia  borne  by  coloured  hyphai  (  x  lOUO). 

-  Detached  brown  body  germinating  and  giving  rise  to  coloorlest 
tube  ( x  1000). 

— Sperm ogonium  with  sperujatia  (  x  540). 

— Spermatia  (  x  1000). 

— Pycnidium  with  colourless  fringe  at  moath-openiug  (  x  145). 

-  Pycnospores  (  x  lOOO). 
— Pycnospores  germinating   usually   laterally,   sometimes  at  end 

(  X  1000). 
— Peril hecium  (  x  270). 
, — Ascus  with  8  sporidia  (  x  1000). 


Fig.  1.- 

Fig.  2.- 

Fig.  3. 

Fig.4.- 

Fig.  5.- 

Fig.6.- 

Fig.  7." 

Fig.  8.- 

Fig.  9.- 

Fig.  10. 

Fig.  11 
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ON  SOME  AUSTRALIAN  ELEOTRIN^. 
By  J.  Douglas  Ogilby. 

Up  to  the  present  time  all  Australian  writers  on  ichthyology- 
have  been  content  to  follow  the  author  of  the  British  Museum 
Catalogue  of  Fishes  (JSoO-1870)  in  collecting  all  the  various 
forms  of  the  Eleotrine  Gobies  in  a  single  large,  heterogeneous,  and 
unwieldy  genus;  under  the  common  name  Eleotris  this  is  made  to 
include  a  number  of  fishes,  which,  although  having  a  general 
resemblance  to  one  another  in  their  habits  and  mode  of  life,  have 
developed  such  widely  diverse  structural  peculiarities  that  the 
impossibility  of  maintaining  the  intimate  connection  inaugurated 
in  that  work,  and  subsequently  adhered  to  in  other  important 
papers  by  the  same  author,  becomes  immediately  apparent  to 
anyone  to  whom  the  opportunity  of  studying  the  fishes  themselves 
is  giveu. 

In  the  paper  here  submitted,  I  have,  therefore,  endeavoured  to 
separate  into  natural  groups  certain  of  our  common  south-eastern 
cismontane  si)ecie8,  in  the  hope  that  the  proposed  genera  will 
form  a  nucleus  round  which  to  gather  a-  part  at  least  of  our 
Australasian  forms  and  so  facilitate  the  identification  of  the 
remainder. 

In  undertaking  even  this  partial  revision  of  our  Ebotrime,  I 
am,  however,  placed  at  a  great  disadvantage  through  my  inability 
to  consult  Dr.  Bleeker's  paper  on  the  divisions  of  the  Gohiidw^  no 
copy  of  which  is  obtainable  in  Sydney,  nor  indeed,  so  far  as  I  am 
ftware,  does  one  exist  in  any  of  the  Australian  Colonies.  It  is 
quite  possible,  therefore,  that  one  or  other  of  the  four  genera 
here  proposed  may  be  identical  with  one  of  Bleeker's,  but  the 
advantage  to  my  fellow-workers  in  Australia  of  having  a  clear 
48 
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and  concise  definition  of  certain  forms,  which  are  probably  dis- 
tributed over  the  length  and  breadth  of  our  faunic  region,  must 
be  held  to  outweigh  in  importance  the  risk  of  unnecessarily 
increasing  the  synonymy. 

The  only  paper  dealing  with  the  divisions  of  the  genus  EUotrig 
— as  accepted  by  Australian  authors — to  which  I  have  access  is 
the  "  Review  of  the  Gobiidce  of  North  America,"  by  Professors 
Jordan  and  Eigenmann,*  and  I  am  unable  to  identify  any  of  the 
five  species  described  below  with  the  genera  there  characterised. 

Though  somewhat  irrelevant  to  the  subject  matter  of  this 
paper,  as  set  forth  in  its  heading,  a  short  account  of  the  fish  life 
to  be  met  with  in  the  w^aterholes  near  Sydney — ever}'where 
favourite  haunts  of  the  fishes  of  this  subfamily — will  be  both 
interesting  and  instructive,  as  a  proof  of  the  vast  capabilities 
which  even  a  small  and  to  all  appearance  most  unpromising 
puddle  may  possess  towards  elucidating  some  of  the  problems  of 
our  fresh-water  fauna ;  and  the  fact  of  the  discovery  of  so 
brilliantly  coloured  yet  undescribed  a  species  as  Carassiops  longij 
within  so  short  a  distance  of  the  metropolis,  speaks  for  itself  as 
to  the  possibilities  dependent  on  a  systematic  examination  of  the 
waterholes  and  overflow  ponds  in  the  more  remote  parts  of  the 
Colonies,  while  it  is  a  tangible  demonstration  of  the  culpable 
ignorance  which  prevails  among  us  in  regard  to  the  manycurioas 
and  interesting  forms  of  animal  life  which  inhabit  our  streams 
and  ponds. 

I  shall  make,  therefore,  no  further  apology  for  interpolatinir 
here  the  following  account  of  a  collecting  trip  made  by  me  last 
April  in  company  with  Mr.  J.  D.  Grant,  Inspector  of  Fisheries 
to  the  Liverpool  district,  and  which  produced  results  quite 
unexpected  by  me. 

This  visit  was  paid,  by  invitation,  on  the  *24th  of  last  April  tu 
the  Hop.  Wm.  Long's  estate  of  Chipping  Norton,  and  was  under- 
taken principally  with  the  object  of  obtaining  examples  of  a 


♦  Proc.  U.  S.  Nat.  Mus.  ix.  1886,  p.  477;  for  a  copy  of  this  excell««t 
paper  I  am  indebted  to  the  courtesy  of  the  authors. 
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Gray  Mullet,  which  was  said  to  be  found  in  the  George's  River 
above  the  weir  at  Liverpool  and  in  the  adjacent  waterholes,  and 
which,  my  informant  assured  me,  differed  greatly  from  any  of 
those  inhabiting  the  estuary,  in  which  it  was  very  rarely  obtained, 
and  then  only  after  severe  floods,  by  which  a  few  of  these  fishes 
and  of  the  fresh- water  Herrings  ( Potamalosa  vot^ce-hollandm )  are 
occasionally  swept  down  over  the  weir  from  the  upper  reaches  of 
the  river. 

The  pools  which  we  netted  are  merely  drinking-places  for 
stock,  either  of  artificial  construction  or  natural  depressions  of 
the  ground,  and  are  fed  by  the  overflow  from  the  river  during  flood- 
time  supplemented  by  the  rainfall,  or  in  one  instance  at  least  by 
filtration  through  the  sandy  ridge  intervening  between  the  water- 
hole  and  the  river,  the  water  always  maintaining  the  same  level 
in  the  two. 

At  the  time  of  my  visit  all  the  pools  were  ver}'  low  in  con- 
se<juence  of  the  long  continued  drought,  only  the  one  to  which 
reference  has  just  been  made  being  anywhere  of  a  greater  depth 
than  six  feet,  and  in  it,  owing  to  the  inequalities  of  the  Injttom 
and  the  presence  of  snags,  assisted  by  the  clearness  of  the  water — 
the  result  of  filtration — we  were  almost  quite  unsuccessful,  our 
entire  capture  consisting  of  a  single  example  of  the  Smelt 
(R^AropiiinaJ  and  a  young  Australian  River-Perch  ( Percalates 
colonoruin). 

The  latter  of  these  species  is  known  to  occur  abundantly  along 
the  entire  coastal  region  of  south-eastern  Australia  and  northern 
Tasmania,  but  the  range  of  Retropinna  is  by  no  means  so  well 
understood,  as  it  has  been  very  generally  confounded  with 
Galaxias;  but,  in  such  opportunities  as  I  have  enjoyed  for  observ- 
ing our  fresh- water  fishes  in  their  native  haunts,  I  have  not  so 
far  succeerled  in  detecting  the  two  genera  as  associating  in  the 
same  waters.  In  Macleay's  Catalogue,  No.  840,  Vol.  ii.  p.  164, 
(Proc.  Linn.  Soc.  N.S,  Wales,  vi,  1881,  p.  .JJ8)  the  only 
Australian  locality  given  is  "  Rope's  Creek,"  and  we  may,  there- 
fore, take  it  for  granted  that  this  was  the  only  place  known  to  the 
author  from  which  the  genus  had  been  reconled  outside  of  New 
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Zealand.  No  less  than  fifteen  years  previously,  however,  Dr. 
Steindachner,  in  a  paper  entitled  "Zur  Fischfauna  von  Port 
Jackson  in  Australien"  (Sitzb.  Ak.  ITiVn,  Hit.  i.  1806^  p.  J^69),\aA 
recorded  the  species;  again,  no  further  mention  of  the  species  is 
made  in  Macleay's  Supplement  {1884),  though  during  the  prenous 
year  Johnston  s  "  Catalogue  of  the  Fishes  of  Tasmania  "  (Proc. 
Boy.  Soc.  Tas.  188>i)  had  been  published,  at  p.  62  of  which  the 
author  states  that  it  is  "  found  in  the  various  estuaries  of  Tas- 
mania at  certain  periods  of  the  year."  Personally  I  have  caught 
these  fishes  in  the  stream  which  flows  from  the  dam  of  the  Parra- 
matta  water  supply;  in  the  Nepean  River  at  Menangle;  in  the 
Prospect  Reservoir,  where  they  swarm  in  almost  incredible 
numbers,  and,  as  al>ove  mentioned,  in  the  watershed  of  the 
George's  River;  it  may,  therefore,  be  inferred  that  Ji^tropinna 
is  an  inhabitant  of  most  of  our  coastal  waters,  though  its  exact 
northward  and  southward  extension  has  yet  to  be  determined. 
On  the  latter  I  am  enabled,  however,  to  throw  some  light,  as  a 
small  example  is  present  among  some  fishes  forwarded  to  me  by 
Mr.  James  A.  Kei*shaw,  and  the  notice  accompanying  the  speci- 
men runs  thus— "Pyramid  Hill  (about  150  miles  from  Melbourne 
and  north  of  Bendigo)';  this  extension  of  range,  though  in  itself 
an  interesting  addition  to  our  meagre  knowledge  of  the  species, 
is  much  less  important  than  the  fact — of  which  I  have  reliable 
information — that  the  section  of  country  in  which  Pyramid  Hill 
startds  drains  into  the  Murray  River,  and  that,  therefore,  in  one 
district  at  least  lietropiniia  has  succeeded  in  crossing  the  Dividing 
Range. 

It  was  in  the  deep  pool  that  we  expected  to  catch  the  Mullets 
for  which  we  were  especially  in  search,  and  though,  for  the 
reasons  gi\ en  alK>ve,  we  were  unsuccessful  on  thLs  occasion,  there 
can  be  no  doubt  that  the  species  is  Sfugil  breviceps^  Steindachner, 
a  very  handsome  Mullet,  remarkable  for  its  small  head  and 
entirely  confined  to  f rosh  water,  which  I  subsequently  found  to  I»e 
common  in  the  upper  waters  of  the  Nepean  River  at  Menangle;* 

*  A  full  account  of  this  species  will  be  given  in  a  paper  on  the  Austulian 
nfti'iiluln  now  in  course  of  preparation. 
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at  both  places  I  was  further  assured  that  there  was  a  second 
species  of  Mullet  found  in  the  fresh  water. 

The  three  other  pools  which  we  fished  were  of  much  smaller 
dimensions— the  largest  about  twenty-five  yards  by  ten,  the 
smallest  not  a  third  of  that  size — and  nowhere  exceeded  four  feet 
in  depth;  they  were,  however,  crowded  with  fishes  of  several 
kinds;  indeed  it  is  difficult  to  imagine  whence  food  could  have 
been  supplied  in  sufficient  quantity  to  keep  so  many  individuals 
in  the  healthy  condition  in  which  we  found  them  ;  the  only 
aquatic  animals  which  I  found  associated  with  them  were  a  small 
shrimp  (Palc^mon,  8p.)  and  a  large  and  handsome  water-beetle 
(HomiBodytes  Scutellaria)^  and  though  these  were  brought  ashore 
among  the  weeds  in  considerable  abundance,  their  numbers, 
unless  materially  supplemented  from  outside,  were  quite  insuffi- 
cient to  bring  about  the  results  which  we  witnessed. 

In  point  of  numbers  the  ubiquitous  Carp  (Carassms  auratus) 
of  course  greatly  exceeded  all  the  other  species  together ;  they 
were  of  all  sizes  and  of  all  tints,  from  a  dull  olive-green  or  brown 
to  gold,  among  the  latter  being  some  of  the  largest  and  most 
brilliantly  coloured  individuals  that  I  have  ever  seen.  These 
pests  swarm  in  most  of  the  fresh  waters  of  the  metropolitan  and 
neighbouring  districts,  usurping  the  place  and  consuming  the  food 
of  better  fishes;  introduced  from  abroad  like  the  rabbit  and  the 
sparrow,  they  have  similarly  thriven  and  multiplied,  and,  but  for 
the  nature  of  the  element  in  which  they  live  and  their  distaste 
for  or  inability  to  live  in  purely  salt  water,  would  doubtless  have 
similarly  spread  with  equally  disastrous  results  to  the  native 
fauna;  yet  in  the  face  of  this  and  of  the  fact  that  they  are  useless 
as  food,  the  "  Fisheries  Act "  now  before  the  country  proposes  to 
protect  the  "  Carp  "  and  makes  it  penal  to  offer  them  for  sale  if 
under  five  ounces  in  weight  or  by  analogy  to  destroy  them.*     In 


•  The  true  Carp  (  Cyprintm  carpiojt  a  speciea  of  considerable  value  as  a 
food  Bsh— and  which  with  the  Small-headed  Mullet  (Mugil  hrtriceps)^  the 
Tench  ( Tinea  vidgarinj^  and  the  (lourami  fO^phroiiemus  olfax)  might  with 
Advantage  be  introduced  into  all  Government  tanks,  especially  in  the 
western  districts — has  never  been  acclimatised  in  any  part  of  the  colonies. 
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place  of  this,  it  should  be  made  punishable  to  introduce  this  pest 
into  any  waters  of  the  colony  at  present  free  from  it,  and  stringent 
regulations  should  be  at  once  issued  to  all  caretakers  of  Govern- 
ment tanks  prohibiting  its  introduction  therein. 

Both  species  of  fresh-water  Eel  (Anguilla  artatrafu  and 
reinhardtii)  were  taken,  the  latter  being,  as  is  invariably  the  ca^ 
in  this  district,  much  the  larger.  The  Long-finned  or  Reinhardt's 
Eel  is  the  common  eel  of  the  New  South  Wales  rivers  and  estuaries, 
so  that  nine  out  of  every  ten  exposed  for  sale  in  the  Sydney 
markets  belong  to  this  species,  which  attains  to  a  weight  of  at 
least  fifteen  pounds,  whilst  with  us  a  specimen  of  austnUu 
exceeding  two  pounds  is  a  rarity,  though,  according  to  Mr. 
Johnston  (Proc.  Roy,  Soc.  Tas,  1882,  p.  61)  that  species  reaches 
the  enormous  weight  of  thirty  pounds  in  some  parts  of  Tasmania. 
Both  Macleay  and  Tenison  Woods  have  confounded  reinhardtii 
with  atcstralifi,  from  which  it  may  at  once  be  distinguished  by  the 
anterior  position  of  the  origin  of  the  dorsal  fin,  which  commences 
far  in  advance  of  that  of  the  anal  instead  of  nearly  opposite  to  it 
as  in  australis.  Roughly  speaking,  australis  is  the  southern 
form,  being  the  common  fresh-water  Eel  of  Tasmania,  Victoria, 
and  South  Australia,  while  reinhardtii  occupies  a  similar  position 
on  the  east  coast  from  Sydney  northwards  to  Cape  York. 

To  return  to  the  Eleotrince : — 

The  name  "  Gudgeon  "  is  very  generally  accepted  throughout 
Australia  for  these  little  fishes,  having  been  doubtless  given  to 
them  by  the  earlier  colonists  on  account  of  a  certain  similarity  in 
their  mode  of  life  as  well  as  a  fancied  resemblance  in  their 
appearance  to  the  European  Gudgeon  (Gobio  fluviatilis). 

Sexual  and  seasonal  differences: — Among  bony 
fishes  distinctive  characters  by  which  the  sexes  may  be  recognised 
externally  are  not  common,  but,  as  far  as  the  species  considered 
in  this  paper  are  concerned,  the  Australian  Gudgeons  are  an 
exception  to  this  general  rule,  the  shape  and  size  of  the  genital 
papilla  l>eing  an  accurate  guide  to  the  sex;  in  all  the  Gudgecms 
proper  (Eleotrii  and  Butii)  of  Bleeker,  this  organ  is  narrow  and 
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triangular  in  the  male,  short,  broad,  and  posteriorly  emarginate 
in  the  female,  while  in  the  Carp-Gudgeons  (?  Cardssiopsl)  it  is 
oblong  in  both  sexes,  with  the  hinder  border  emarginate,  but  that 
of  the  male  is  so  much  the  longer  that  its  lobes  embrace  the  origin 
of  the  anal  fin.  In  some  species,  also,  there  is  a  marked  prolonga- 
tion of  some  of  the  fin-rays  in  the  male  fish. 

During  the  spawning  season  the  cheeks  in  both  sexes,  but 
more  especially  in  the  males,  become  to  a  greater  or  less  extent 
tumid,  while  the  genital  papilla  of  the  female  develops  one  or 
more  series  of  small  supplementary  papillae,  forming  a  fringe. 

These  facts  should  be  carefully  borne  in  mind  by  anyone 
<lescribing  or  identifying  a  species  from  a  single  individual. 

Breeding.  — I  have  been  unable  to  find  any  account  of  the 
breeding  habits  of  the  Eleotrids,  or  the  means  employed,  if  any, 
to  ensure  the  safety  of  the  eggs  and  newly  hatched  young  and  to 
li^uard  against  hyijridisation,  but  the  fact  that  in  a  single  small 
pool  many  pairs  of  these  fishes,  belonging  to  three  different 
species,  were  simultaneously  engaged  in  spawning,  and  that  no 
hybrid  has  ever  been  recognised,  clearly  suggests  that  nests  of 
some  sort  are  formed  for  the  reception  of  the  eggs.*  Where  the 
nests  are  situated  and  whether  the  ova  when  deposited  are  watched 
(ner  by  the  parents  must  be  left  for  future  investigation  to  decide, 
hut  there  was  no  appearance  of  any  such  construction  among  the 
weeds  drawn  ashore  by  the  net. 

Appended  is  a  synopsis  of  the  genera  proposed  in  this  paper  : — 

i.  Abdominal  vertebrae  more  numerous  than  the  caudal;  sexes 

dissimilar  in  colour,  similar  in  the  shape  of  the  genital 

papilla. 

A.  Head  deeper  than  wide;  mouth  small;  outer  series  of 

mandibular  teeth  slightly  enlarged;  gill-openings  narrow; 

six  branchiostegals;  genital  papilla  large;  head  partially 

scaly 

Carassiops,  p,  732 

*  Tliis  is  known  to  be  the  case  with  some  at  least  of  the  allied  marine 
Gobies. 
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ii.  Abdominal  vertebrae  less  numerous  than  the  caudal;  sexes 
similar  in  colour,  dissimilar  in  the  shape  of  the  genitAl 
papilla. 
A.  Head  as  wide  as  deep;  mouth  small;  outer  series  of  teeth 
slightly  enlarged;  gill-openings  narrow ;  five  branchio^ 
tegals;  genital  papilla  large;  head  partially  scaly. 
a.  First  dorsal  with  7  rajrs ;  fourth  ventral  ray  produced 
and  filiform;  pectoral  with  not  more  than  16  rays: 
scales  large;  cheeks  and  interorbital  space  scaly 

Krkfftius,  p.  736 
a.  First  dorsal  with  6 _ rays;  fourth  ventral  ray  not  pro- 
duced; pectoral  with  not  less  than    18  rays;  scales 
moderate;  cheeks  mostly,  interorbital  region  entirely 

naked     ...  ...  ...  ...  ...  

MULGOA,  p.  740 

A'.  Head  wider  than  deep;  mouth  large;  gill-openings  wide; 

six  branchiostegals;  genital  papilla  small;  head  almost 

entirely  naked       ...         ...  ...  ...         

Ophiorrhinus,  p.  745 

Carassiops,  gen.nov . 

Eleotris,  sp.  auctt. 

Body  oblong  and  compressed,  the  back  rounded;  head  rather 
small,  compressed,  much  deeper  than  wide,  rounded  above;  mouth 
small  and  oblique,  the  lips  thin  ;  premaxillaries  protractile ; 
maxillaries  narrow,  with  the  distal  end  exposed  and  curved  down- 
wards; lower  jaw  but  little  the  longer;  jaws  with  a  band  of 
villiform  teeth,  the  outer  mandibular  series  slightly  enlarged  in 
front;  lower  pharyngeals  forming  together  a  subtriangular  patch, 
the  outer  and  symphyseal  series  strong  and  hooked;  nostrils  widely 
separated,  the  anterior  tubular;  eyes  lateral ;  none  of  the  bones  of 
the  head  armed.;  gill-openings  narrow,  extending  forwards  to 
below  the  angle  of  the  preo[)ercle,  the  isthmus  narrower  than  the 
interorbital  regions;  six  branchiostegals;  pseudobranchiae  present, 
small;  gill-rakers  short,  stout,  and  simple.  Dorsal  tins  separate, 
with  vi,  i  9-10  rays,  the  spinous  ones  flexible;  anal  tin  originating 
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behind  the  second  dorsal,  with  i  10-11  rays;  ventral  fins  well 
developed,  not  in  contact  basally,  inserted  behind  the  base  of  the 
pectorals,  with  i  5  rays,  the  fourth  soft  ray  produced  and  filiform; 
l^ctoral  fins  moderate  and  pointed,  with  13  or  14  rays,  the 
middle  ones  the  longest;  caudal  fin  rounded,  the  peduncle  strong. 
Genital  papilla  large,  scales  large  and  somewhat  deciduous,  those 
of  the  tail  a  little  larger  than  those  of  the  trunk;  head  partially 
scaly;  scales  of  the  head  and  anterior  part  of  the  body  cycloid, 
the  remainder  ciliatefl.     Vertebrae  25  (14  +  11). 

E  t  y  m  o  1  o  g  y. — Carass^ius,  a  Carp;  &yfry  resemblance. 

Type. — Eleotris  compressuSf  Krefft. 

Distributio n. — Coastal  regions  of  Eastern  Australia. 

Carassiops  longi,  sp.nov. 
Long's  Carp-Gudgeon. 

D.  vi,  i  9.     A.  i  10.     P.  13-14.     Sc.  27-29/8.     Vert.  14/11. 

Body  moderate,  the  tail  not  conspicuously  compressed.  Length 
of  head  3/^  to  3^%  depth  of  body  3|  to  4  in  the  total  length; 
d^pth  of  head  IJ  to  1^,  width  of  head  1^  to  2,  of  the  slightly 
convex  interorbital  region  3  J  to  4 J-,*  diameter  of  eye  3 1  to  4  J  in 
the  length  of  the  head ;  snout  much  broader  than  long,  very 
obtusely  rounded  in  front,  not  depressed,  as  long  as  to  as  much  as 
one-fourth  of  a  diameter  longer  than  the  eye.  ^Maxillary  not 
reaching  to  the  vertical  from  the  anterior  margin  of  the  eye,  its 
length  3^  to  3^  in  that  of  the  head.  Ten  gill-rakers  on  the  lower 
branch  of  the  anterior  arch,  all  of  them  simple  and  tooth-like. 
The  space  between  the  origin  of  the  first  dorsal  fin  and  the 
extremity  of  the  snout  is  as  long  as  or  a  little  less  than  its  distance 
from  the  l)ase  of  the  last  soft  ray;  the  fourth  spine  is  the  longest, 
U  to  1|  in  the  length  of  the  head  and  reaching  when  laid  back 
beyond  the  origin  of  the  second  dorsal  fin  in  the  ^J,  1  g^  to  2  in  the 
head  and  not  reaching  as  far  as  the  second  dorsal  in  the  $;  in  the 
<J  the  seventh   soft  ray  is   the  longest,  as  long  as  the  head,  in 

*  4}  in  one  specimen. 
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the  9  ^^6  second  and  third  are  the  longest,  1 J  to  1^  in  the  head: 
the  anal  fin  originates  a  little  behind  the  second  dorsal  and  is  in 
all  respects  similar  to  it:  fourth  ventral  ray  ccmsiderably  longer 
than  the  third  or  fifth,  longer  than  the  head  and  extending  well 
l)eyond  the  vent  in  the  (J,  shorter  than  the  head  and  reaching  to 
or  not  quite  to  the  vent  in  the  $ :  pectorals  rounded,  the  middle 
rays  the  longest,  as  long  as  or  a  little  shorter  than  the  first 
ventral  ray,  reaching  to  or  beyond  the  vertical  from  the  origin  of 
the  second  dorsal  in  the  ^,  to  beneath  the  dorsal  interspace  in  the 
9  :  caudal  fin  large  and  rounded,  as  long  as  or  a  little  l<Higer 
than  the  head;  caudal  peduncle  shorter  and  deeper  in  the  m*le 
than  in  the  female,  as  long  as  or  a  little  shorter  than  the  head; 
its  depth  IJ  to  IJ  in  the  (J,  ly^^  to  2^^  in  the  9  in  its  length. 
Genital  papilla  large  and  oblong,  notched  at  the  extremity,  which 
is  simple  and  passes  along  either  side  of  the  origin  of  the  anal  in 
the  (J,  double,  papillose,  and  does  not  extend  as  far  as  the  anal 
fin  in  the  9.  All  the  scales  imbricate,  those  of  the  head  (except 
the  opercle),  throat,  and  anterior  part  of  the  body  smaller  than 
the  others. 

(J.  Greenish-yellow,  with  the  edges  of  the  scales  olive,  the  head, 
nape,  and  l)elly  orange;  a  purple  spot  on  the  opercle  and  another 
ill  the  axil  of  the  pectoral  present  or  absent;  dorsal  and  anal  fins 
orange,  with  a  wide  purple  marginal  band,  the  soft  dorsal  pos- 
teriorly with  white  spots,  the  extremities  of  the  anal  rays  white; 
caudal  fin  yellowish-gray  with  irregularly  anastomosing  series  of 
microscopic  spots;  pectorals  and  ventrals  gray. 

9.  Yellowish-green,  the  upper  scales  with  or  without  a  basal 
violet  spot,  which,  when  present,  gradually  disappears  on  the 
sides ;  below  grayish-white ;  upper  surface  of  head  golden,  the 
opercles  gray,  both  more  or  less  clouded  with  violet;  sometimes 
with  a  golden  band  on  the  sides  of  the  abdomen  ;  dorsal  fins 
bright  yellow,  with  a  wide  marginal  violet  band,  the  anterior 
with  some  scattered  dots,  the  posterior  with  clouded  spots  formed 
by  irregular  groups  of  similar  dots;  anal  fin  gray  washed  with 
yellow  posteriorly  and  widely  margined  with  pale  violet ;  some- 
times a  dusky  axillary  spot. 
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This  handsome  species  can  be  at  once  distinguished  from  com- 
prfssiis,  of  which  it  is  the  southern  representative,  by  its  more 
elongate  body,  that  of  compressusy  the  type  of  which  I  have  com- 
pared with  my  specimens,  havinpj  a  depth  of  3^  in  the  length, 
while  the  depth  of  the  head  is  almost  equal  to  its  length  ;  the 
same  measurements  are  maintained  in  two  examples  from  the 
Tweed  River  in  the  Macleay  collection. 

In  1867  Dr.  Franz  Steindachner  described  a  species  of  Car  as- 
siopi  from  Cape  York,  for  which  he  proposed  the  name  of  Eleotris 
hmiroitrisy*  and  this  northern  form  appears  to  approach  more 
closely  to  the  Sydney  species  than  to  Krefft's;  in  fact  at  a  later 
page  (325)  of  the  same  volume  Steindachner  himself  confuses  the 
northern  and  southern  fishes  by  recording  two  examples  of  hrevi- 
rostris  from  Port  Jackson. 

In  the  Annals  and  Magazine  of  Natural  History  (4)  xv.  1875, 
p  147,  Mr.  O'ShaughnessyJstates  that  the  brevirostris  of  Stein- 
dachner is  identical  with  the  compressus  of  Krefft,  but  for  the 
reasons  given  above,  as  well  as  on  account  of  the  larger  scales  of 
the  former,  I  cannot  agree  with  him. 

Instead  of  uniting  the  different  forms  in  a  single  species  of 
extraordinary  variability,  I  prefer,  at  least  for  the  present,  to 
recognise  four  distinct  but  closely  related  species  of  Carp- 
(iudgeons,  namely: — (1)  longij  from  the  metropolitan  district  of 
New  South  Wales;  (2)  compressus,  from  the  Clarence,  Richmond, 
and  Tweed  River  districts;  (3)  brevirostris,  from  the  Mary  River 
-  Australian  Museumf  and  1  Challenger — and  Port  Denison — 
Krefft — to  Cape  York, — Steindachner — and  (4r)  c/ei;a^tt«,  Macleay, 
from  Port  Darwin,  North-western  Australia. 

I  obtained  nine  examples  of  this  handsome  species  from  one  of 
the  waterholes  on  the  estate  of  the  Hon.  Wm.  Long  on  the  24th 
of  April  last,  and  have  much  pleasure  in  dedicating  it  to  that 
gentleman  in  remembrance  of  the  pleasant  afternoon  spent  at 
Chipping  Norton. 


•  Sit«b.  Ak.  Wien,  Ivi.  i.  1867,  p.  314. 
t  Two  small  bleached  specimens  in  very  bad  condition. 
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The  difference  in  colour  between  the  sexes  is  so  marked  that  it 
was  only  when  examining  my  specimens  on  the  following  day  that 
I  recognised  the  relationship;  this  is  possibly  more  apparent 
during  the  spawning  season  than  at  other  times. 

The  dark  purplish  ground  colour  which  is  so  conspicuous  a 
feature,  in  the  males  at  least,  of  both  compressus  and  brevirostris 
is  entirely  absent  in  longi,  its  place  being  taken  by  orange,  and  so 
brilliant  is  this  colour  that  it  was  only  with  diflSculty  that  I  could 
persuade  many  persons  that  they  were  not  Grold -fishes.  Curiously 
enough,  a  small  specimen,  which  had  evidently  suffered  from  an 
accident  in  its  youth,  had  partially  reproduced  the  variety  of  the 
Golden  Carp  known  as  the  "  Telescope  fish,"  the  eyes  being  pro- 
duced in  front  of  the  head. 

The  specimens  measured  from  82  to  100  millimeters  and  were 
all  full  of  spawn. 

The  types  are  in  my  possession. 

Krefptius,   gen.nov. 

Eieotris,  sp,  auctt. 

Body  oblong,  compressed  posteriorly,  the  back  broad  and  flat 
in  front  of  the  dorsal  fins,  rounded  behind;  head  rather  large, 
about  as  wide  as  deep,  the  snout  moderate  and  but  little 
depressed;  mouth  small  and  oblique,  the  lips  fleshy;  premaxillaries 
slightl}'  protractile;  maxillaries  narrow,  with  the  distal  end 
exposed  and  bent  forwards;  lower  jaw  a  little  the  longer.  Jaws 
with  a  band  of  small  hooked  teeth,  the  outer  series  enlarged  and 
fixed;  lower  pharyngeals  forming  together  a  subtriangular  patch, 
armed  with  small  acute  fixed  teeth,  the  anterior  and  symphyseal 
series  more  or  less  enlarged;  nostrils  widely  separated,  the  anterior 
valvular;  eyes  lateral;  none  of  the  bones  of  the  head  armed;  gill- 
openings  extending  forwards  to  below  the  angle  of  the  preopeivle, 
^he  isthmus  a  little  wider  than  the  interorbital  region;  five 
branch iostegals;  pseudobranchise  present,  small;  gill-rakers  short, 
stout,  and  serrulate.  Dorsal  fins  separate,  with  vii,  i  8  rays,  the 
spinous  ones  flexible;  anal  fin  commencing  behind  the  origin  of 
the  second  dorsal,  with  i  8  ra}  s;  the  last  soft  ray  of  the  second 
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dorsal  and  anal  fins  divided  to  the  base  ;  ventral  fins  not  in 
ccmtact  basal ly,  inserted  a  little  behind  the  root  of  the  pectorals, 
with  i  5  rays,  the  fourth  produced  and  filiform;  p)ectoral  fins 
rounded,  with  IG  or  16  rays,  the  middle  ones  the  longest;  caudal 
fin  rounded,  the  peduncle  strong.  Genital  papilla  large,  trian- 
gular in  the  male,  oblong  in  the  female.  Scales  large  and  adherent, 
those  of  the  tail  not  much  larger  than  those  of  the  trunk;  head 
partially  scaly,  the  snout  naked;  scales  of  the  head  and  anterior 
portion  of  the  body  cycloid,  the  remainder  ciliated.  Vertabne 
28(13  +  15). 

E  t  y  m  o  1  o  g  y. — Dedicated  to  the  late  Mr.  Gerard  Krefft,  to 
whom  belongs  the  honour  of  having  first  pointed  out  the  differences 
between  certain  of  the  Eleotrids  of  New  South  Wales. 

T  y  p  e. — Eleotris  australisy  Kreflft. 

Distributio n. — Coastal  region  of  New  South  Wales. 

Krefftius  australis. 

Kl^otiis  auiftraHs,  Kreflft,  Proc.  Zool.  Soc.  Ix>ndon,  1864,  p.  183; 
Castelnau,  Proc.  Linn.  Soc.  N.S.  Wales,  iii.  1878,  p.  384 
(1879):  Macleay,  Proc.  Linn.  Soc.  N.S.  Wales,  v.  1880,  p.  617 
(1881);  Ogilby,  Catal.  Fish.  N.S.  Wales,  p.  36,  1886. 

-  Striped  Gudgepn. 

I),  vii,  i  8.     A.  i  8.     P.  15-10.     Se.  31-33  8-9. 

Bo<ly  stout  and  moderately  deep,  the  tail  compressed. 
Length  of  heml  S'j  to  3J,  depth  of  Inxly  3^  to  4J  in  the  total 
length;  head  as  deep  as  or  a  little  deeper  than  wide,  its  width  IJ 
to  Ij,  that  of  the  slightly  convex  interorliital  region  4  to  4 J, 
diameter  of  eye  4^  to  A'j  in  the  length  of  the  heml;  snout  much 
bnwder  than  long,  very  obtusely  rounded  in  front,  not  or  but 
little  depressed,  from  one-tenth  to  one-third  of  a  diameter  longer 
than  the  eye.  Maxillary  extending  to  or  not  (juite  to  the  vertical 
from  the  anterior  margin  of  the  eye,  its  length  3  to  3*t;  hi  that  of 
the  hea^l.  Eight  or  nine  gill-rakers  on  the  lower  branch  of  the 
anUrior  arch,  the  front  (mes  retluced  to  spiny  knobs.      The  spjice 


738  ON   SOME   AUSTRALIAN    ELEOTRIN.E, 

between  the  origin  of  the  first  dorsal  and  the  extremity  of  the 
snout  is  a  little  more  than  its  distance  from  the  base  of  the  last 
soft  ray;  outer  border  of  the  first  dorsal  rounded,  its  height  1^ 
to  2Y^^y  in  the  length  of  the  head,  the  last  ray  reaching  when  laid 
back  in  the  (J  to,  in  the  $  not  quite  to  the  origin  of  the  second 
dorsal;  the  rays  of  the  soft  dorsal  increase  in  length  in  the  ^  to 
the  last,  which  is  ly*^^^  to  If  in  the  head,  in  the  $  to  the  third  or 
fourth — rarely  the  fifth — which  are  1§  to  ly  in  the  head :  the 
anal  fin  originates  below  the  second  ray  of  the  soft  dorsal,  and 
the  penultimate  ray  in  the  (J,  the  third  or  fourth  in  the  9  are  the 
longest,  as  long  avS  those  of  the  soft  dorsal :  fourth  ventral  ray 
considerably  longer  than  the  third  or  fifth  and  terminating  in  a 
filament;  in  the  (J  it  roadies  well  beyond  the  vent  and  is  as  long 
as  the  head,  in  the  J  to  or  not  quite  to  the  vent  and  about 
one-fifth  less  than  the  head :  pectoral  fin  rounded,  the  middle 
rays  the  longest,  reaching  to  or  not  quite  to  the  vertical  from  the 
dorsal  interspace,  its  length  1 J  to  1 J  in  that  of  the  head  :  caudal 
tin  rounded,  l^j^  to  IJ  in  the  length  of  the  head,  its  peduncle  n^ 
long  as  or  as  much  as  one  fifth  shorter  than  the  head,  the  depth  1  h  to 
2  in  the  length.  Genital  papilla  large;  lanceolate,  simple,  longer 
than  the  eye,  and  nearly  twice  as  long  as  broad  in  the  ^:  oblong, 
truncated,  much  shorter  than  the  eye,  and  not  much  longer  than 
broad  in  the  J.  Scales  large,  not  larger  on  the  tail  than  on  the 
sides  of  the  Ixnly;  those  of  the  head,  nape,  thorax,  and  aMonien 
smaller,  and  with  very  delicate  concentric  strite ;  the  remainder 
with  coarser  longitudinal  striae;  scales  of  the  interorbital  rej^on 
and  cheeks  smaller  than  those  of  the  occiput  and  opercle. 

Upper  surface  rich  brown  or  purple,  passing  into  green  or 
greenish-gold  on  the  sides,  gray  below,  all  the  scales  with  a 
lighter  border;  each  of  the  lateral  scales  has  a  large  purple  l)asal 
spot  or  short  streak  forming  together  longitudinal  bands,  tho*»* 
which  originate  behind  the  pectorals  Ijeing  the  most  conspicuous 
and  persistent ;  between  these  bands  are  narrower  stripes  of 
bright  gold;  cheeks  and  opercles  strongly  tinged  with  yellow,  the 
latter  often  clouded  by  more  or  less  concurrent  groups  of 
microscopic  violet  dots;  a  purplish  band  from  the  lower  angle  of 
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the  orbit  to  the  base  of  the  pectoral  and  sometimes  a  second 
parallel  band  to  the  axil;  dorsal  rays  yellow,  the  spinous  portion 
with  two  series  of  spots,  the  posterior  of  which  are  chestnut;  the 
soft  portion  with  four  or  five  series  of  subequal  chestnut  spots  or 
with  a  basal  series  of  large  and  numerous  small  scattered  spots; 
caudal  fin  violet,  the  rays  with  alternate  transverse  bars  of  white 
or  yellow  and  chestnut  spots;  anal  fin  orange  in  the  (J,  golden  in 
the  2  with  a  broad  lilac  or  gray  marginal  band ;  ventral  fins  violet, 
with  the  outer  borders  white  or  golden  ;  pectoral  fins  yellow 
bordered  with  gray  and  with  a  basal  purple  band  which  is 
succeeded  by  a  conspicuous  broad  stripe  of  orange  or  gold,  behind 
which  a  more  or  less  distinct  dusky  band  may  be  present;  a  large 
purple  spot  in  the  axil  of  the  pectoral  and  another  at  the  root  of 
the  caudal  present  or  absent. 

The  description  of  the  colouration  given  above  is  drawn  up 
from  a  series  of  specimens  taken  during  the  breeding  season,  and 
represents,  therefore,  the  nuptial  dress  of  this  fine  species. 

Irrespective  of  any  difference  in  colour — which  indeed  is  a 
mere  matter  of  shade — an  analysis  of  the  above  description  shows 
that  the  male  fish  may  at  all  times  be  distinguished  from  the 
female  by  the  two  following  characters  : — 

(1)  The  shape  and  size  of  the  genital  papilla;  and 

(2)  The  greater  comparative  length  of  the  fin  rays,  especially 
those  of  the  posterior  portion  of  the  soft  dorsal  and  the  anal,  and 
the  fourth  soft  ray  of  the  ventrals. 

In  addition  to  these,  the  caudal  peduncle  appears  to  be  distinctly 
shorter  and  deeper  in  the  adult  male  than  in  a  female  of  the 
«ame  size. 

In  the  metropolitan  district  these  Gudgeons  deposit  their  spawn 
during  the  latter  half  of  April  and  the  beginning  of  May,  and  as 
soon  as  this  important  function  has  been  completed  they  retire  to 
their  winter  quarters  and  do  not  again  make  their  appearance 
until  the  ensuing  spring  ;  during  the  intervening  months  they 
remain  quiescent  and  cannot  be  taken  either  by  hook  or  net,  but 
I  am  unable  to  say  precisely  whether  they  merely  conceal  them- 
selves under  stones  and  snags  or  in  holes  in  the  bank  or  completely 
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bury  themselves  beneath  the  mud;  I  am,  however,  inclined  to 
believe  that  the  latter  is  the  true  solution  of  their  disappearance; 
that  their  abstinence,  whether  enforced  or  voluntary,  has  no  ill 
eflfects  on  them  is  proved  by  the  perfect  condition  in  which  they 
are  when  they  reappear  with  the  first  warm  weather. 

Krefft's  Striped  Gudgeon  is  abundant  in  all  the  fresh  waters  in 
the  neighbourhood  of  Sydney,  and  extends  its  range  northwards 
at  least  as  far  as  the  Clarence  River,  from  whence  specimens  were 
obtained  by  its  original  describer;  it  appears  to  prefer  muddy 
waterholes  and  sluggish  creeks  to  clearer  and  swifter  .waters,  and 
is,  therefore,  more  distinctly  a  denizen  of  the  lower  lands  in  the 
vicinity  of  the  coast  than  is  the  next  species. 

My  examples  were  taken  from  waterholes  near  Liverpool,  in 
which  I  found  them  abundant,  as  also  they  are  in  the  Get»i^'s 
River  above  the  weir.  I  have  also  examined  specimens  from  the 
neighbourhood  of  Port  Stephens,  from  Rope's  Creek,  from  Cook's 
River,  and  from  Nowra,  as  well  as  Krefft's  types  from  Bronte 
and  the  Botany  Swamps. 

The  largest  of  these  examples  measured  135  millimeters,  and 
the  description  is  drawn  up  from  an  examination  of  thirty-five 
specimens  ranging  from  that  size  down  to  63  millimeters. 

MuLGOA,  gen. no V. 

ICleotrisy  sp.  auctt. 

Body  elongate-oblong,  strongly  compressed  posteriorly,  the 
back  broad  and  almost  flat  in  front  of  the  dorsal  fins,  rounded 
behind;  head  moderate,  about  as  deep  as  wide,  the  snout  slightly 
depressed;  mouth  small  and  obli(jue,  the  lips  fleshy;  premaxiUaries 
slightly  protractile;  maxillaries  narrow,  but  little  arched,  with 
the  distal  extremity  exposed;  lower  jaw  the  longer.  Jaws  with 
a  band  of  small  curved  teeth,  the  outer  series  slightly  enlarged 
and  fixed;  lower  pharyngeals  forming  together  a  subtriangular 
patch,  armed  with  small,  acut«,  fixed  teeth,  the  anterior  and 
symphyseal  series  enlarged;  nostrils  widely  separated,  the  anterior 
valvular;  eyes  supero-lateral;  none  of  the  bones  of  the  head 
armed;  gill-openings  extending  forwards  to  below  the  angle  of  the 
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preopercle,  the  isthmus  twice  as  wide  as  the  interorbital  region; 
five  branchiostegals;  pseudobranchiae  present,  small;  gill-rakers 
short,  stout,  and  serrulate.  Dorsal  fins  separate,  with  vi,  i  8-9 
rays,  the  spinous  ones  flexible;  anal  fin  commencing  well  behind 
the  origin  of  the  second  dorsal,  with  i  8-9  rays;  the  last  soft  ray 
of  the  second  dorsal  and  anal  fins  divided  to  the  base;  ventral 
fiDs  not  in  contact  basally,  inserted  below  the  root  of  the  pectorals, 
with  i  5  rays,  the  fourth  the  longest,  but  not  produced  into 
crinoid  filaments;  pectoral  fins  rounded,  with  18  or  19  rays,  the 
middle  ones  the  longest;  caudal  fin  rounded,  the  peduncle  strong. 
Genital  papilla  large,  triangular  in  the  male,  oblong  in  the  female. 
Scales  moderate  and  adherent,  those  of  the  occiput  about  as  large 
as  those  of  the  tail  and  a  little  larger  than  those  of  the  trunk; 
bead  partially  scaly,  the  interorbital  region,  snout,  and  anterior 
portion  of  the  cheeks  naked;  scales  of  the  head,  nape,  and  throat 
cycloid,  all  the  rest  ciliated  and  finely  carinatcd  ;  head  with 
numerous  series  of  small  pores.     Vertebrae  28  (12-1-16). 

Etymology. — Named  after  the  district  in  which  the  typical 
Hpecies  was  first  obtained  and  where  it  is  abundant. 

T  y  p  e. — Eleolria  coocii,  Krefft. 

Distributio n. — Coastal  region  of  New  South  Wales. 

MULGOA   COXII. 

Eleotria  coxity  KreflPb,  Proc.  Zool.  Soc.  London,  1864,  p.  183; 

Macleay,  Proc.  Linn.  Soc.  N.S.  Wales,  v.  1880,  p.  618  (1881); 

Ogilby,  Catal.  Fish.  N.S.  Wales,  p.  36,  1886. 
EleotrU  richardsonitf  Steindachner,   Sitzb.  Ak.  Wien,   liii.  i, 

1866,  p.  455,  c.  fig.;  Ogilby,  I.e. 
EUotrh  inastersit,  Macleay,  I.e.  p.  622;  Ogilby,  I.e. 

Cox's  Gudgeon. 

D.  vi,  i  8-9.     A.  i  8-9.     P.  18-19.     Sc.  37-40/11. 

Body  stout   and  moderately  elongated,  the   tail  compressed. 
Length  of  head  3§  to  Sj^^,  depth  of  body  4|  to  5 J  in  the  total 
length;  head  as  wide  as  or  a  little  wider  than  deep,  its  width  1^ 
49 
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to  1|,  that  of  the  flat  interorbital  region  Tj  to  8},  diameter  of  the 
eye  4  to  4|  in  the  length  of  the  head;  snout  much  broader  than 
long,  rounded  in  front  and  slightly  depressed,  from  one-tenth  to 
two-fifths  of  a  diameter  longer  than  the  eye.  Maxillary  not 
reaching  to  the  ^^ertical  from  the  anterior  margin  of  the  eye,  its 
length  3|^  to  3 1  in  that  of  the  head.  Eight  or  nine  gill -rakers  on 
the  lower  branch  of  the  anterior  arch,  the  last  ones  reduced  U> 
serrulate  knobs  The  space  between  the  origin  of  the  first  dorsal 
fin  and  the  extremity  of  the  snout  is  as  long  as  or  a  little  longer  than 
its  distance  from  the  base  of  the  last  soft  ray;  outer  border  of  the 
first  dorsal  fin  rounded,  the  third  or  fourth  ray  the  longest,  1|  to 
2^^^  in  the  length  of  the  head,  and  the  last  ray  when  laid  back 
reaches  in  the  (J  to,  in  the  J  not  quite  to  the  origin  of  the  second 
dorsal;  in  the  ^  the  fourth  and  fifth,  in  the  9  the  second  and 
third  rays  of  the  second  dorsal  are  the  longest,  14  to  1 J  in  the 
head :  the  anal  fin  originates  below  the  third  ray  of  the  second 
dorsal;  the  sixth  and  seventh  rays  are  the  longest,  as  long  as  the 
soft  dorsal  rays :  fourth  ventral  ray  not  reaching  to  the  vent  in 
either  sex,  its  length  l^J  to  1^  in  the  head  :  middle  pectoral  rays 
extending  to  the  vertical  from  the  origin  of  the  second  dorsal  or 
not  quite  so  far,  their  length  in  the  ^  subequal  to,  in  the  J  alwut 
one-fifth  shorter  than  that  of  the  head  :  caudal  rounded,  l^V  ^* 
1|^  in  the  length  of  the  head;  the  peduncle  stout,  as  long  as  or  a 
little  shorter  than  the  head,  its  depth  2  to  2^  in  its  length. 
Genital  papilla  triangular,  as  long  or  nearly  as  long  as  the  eye, 
and  much  longer  than  wide  in  the  ^;  quadrangular,  two-thirdi* 
or  less  than  two-thirds  of  the  eye,  and  as  long  as  or  bat  little 
longer  than  wide  in  the  $,  in  which  the  posterior  border  is 
concave.  Scales  of  the  opercle  unequal  in  size,  deeply  embedded, 
and  more  or  less  non-imbricate;  posterior  portion  of  the  cheeks 
with  rather  small,  deeply  eml)edded,  non-imbricate  scales;  a  series 
of  small  closely  set  pores  from  the  snout  round  the  upper  margin 
of  the  eye,  extending  backwards  between  the  occiput  and  opercles 
to  the  shoulder. 

Purple  to  olive-green  above,  ultramarine-blue  to  silvery  below, 
the   sides   sometimes  tinged   with  yellow ;   the  lighter-coloured 
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specimens  are  everywhere  powdered  with  minute  dusky  dots ; 
back  with  or  without  a  series  of  dark  blotches;  a  similar  series  of 
more  or  less  irregularly  arranged,  often  concurrent  blotches 
almost  always  present  along  the  middle  of  the  sides  and  ending 
in  a  large  dark  blotch  at  the  root  of  the  caudal  fin;  side  of  head 
generally  with  two  oblique  dark  bars,  the  upper  from  the  postero 
superior  angle  of  the  eye  to  the  axil  of  the  pectoral,  forming  a 
conspicuous  spot  on  the  upper  half  of  the  base;  the  lower  from 
the  snout  along  the  inferior  margin  of  the  eye  to  the  edge  of  the 
opercle,  the  interspace  sometimes  as  dark  as  the  bars;  chin  purple; 
a  dusky  blotch  on  the  gill-rakers;  dorsal  fins,  the  first  with  a 
broad  orange  to  pale  yellow  or  hyaline  dark-edged  median  band, 
the  second  with  two  or  three  similar  but  narrow  bands  near  the 
liase,  the  outer  half  clouded  with  purple  or  violet;  caudal  yellowish- 
brown,  closely  ornamented  with  a  network  of  more  or  less  regular 
dark  spots;  anal  stone-gray  or  vinous,  tipped  with  violet,  often 
with  the  anterior  ray  brown  and  a  median  posterior  golden  patch; 
ventrals  violet  or  gray,  sometimes  washed  with  gold  towards  tlie 
tip;  pectorals  olive-green,  with  or  without  a  dusky  shade  on  the 
upper  rays  and  with  a  more  or  less  brilliant  golden  basal  band. 
Irides  golden  brown. 

As  a  rule  the  more  brilliant  colours — the  purple,  blue,  and 
orange — may  be  taken  as  the  prerogative  of  the  male  fish,  but 
this  is  not  alw^ays  the  case,  one  or  two  females  in  ray  possession 
l)eing  qvdte  as  brightly  marked  as  their  partners. 

All  my  specimens  were  obtained  during  the  spring,  and  I  cannot 
therefore  say  whether  any  difference  in  colouration  takes  place 
during  the  breeding  season. 

This  species  has  been  exceptionally  unfortunate  in  its  describers; 
Kreffl— who  obtained  his  examples  from  Dr.  James  C.  Cox  — 
described  them  as  having  seven  rays  in  the  anterior  dorsal  fin; 
his  type  specimen,  which  came  from  the  Mulgoa  Creek,  a  tributary 
of  the  Nepean  River,  into  which  it  falls  not  far  from  Penrith, 
and  two  others  from  Rope's  Creek  in  the  same  district,  still 
bearing  labels  in  Krefft's  own  handwriting,  are  fortunately  in 
existence  and  possess  six  rays  only  in  every  instance ;  he  also 
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describes  the  head  as  being  scaly,  which  is  misleading,  as  the 
greater  part  of  the  cheeks,  the  interorbital  region,  and  the  snout 
are  naked. 

Two  years  subsequently  Dr.  Franz  Steindachner,  in  his  descrip- 
tion of  Kleotris  richardsonUy  gives  the  number  of  rays  in  the  first 
dorsal  as  seven  in  the  letterpress,  while  in  the  excellent  figure 
(unnamed  and  unnumbered)  six  are  correctly  shown;  there  is  no 
other  material  difference  between  Steindachner's  description  and 
mine  except  in  the  comparative  measurements  of  the  interorbital 
region,  the  width  of  which  according  to  him  is  greater  than  the 
diameter  of  the  eye,  while  a  reference  to  the  above  diagnosis  will 
show  that  I  make  it  much  less  at  all  ages;  this,  however,  may 
possibly  be  explained  by  a  difference  in  the  system  of  measure- 
ment employed,  the  width  in  my  descriptions  always  being  that 
of  the  bony  space  only. 

Finally  Sir  William  Macleay,  in  diagnosing  Eieoh-is  nvistei'gii, 
again  falls  into  the  same  error,  giving  seven  as  the  number  of 
spinous  dorsal  rays;  of  the  five  examples  labelled  as  above,  uow 
in  the  University  Museum  and  undoubtedly  the  very  ones  from 
which  Macleay  took  his  description,  not  a  single  one  has  more 
than  six  rays.  Ropers  Creek,  whence  the  t3rpes  of  £.  mastnsii 
were  brought,  is  one  of  the  original  localities  from  which  E.  ccxii 
came. 

From  the  shape  of  the  genital  papilla,  as  given  by  the  three 
authors  referred  to  above,  it  is  evident  that  their  descriptions 
were  taken  in  every  case  from  female  examples. 

Cox's  Gudgeon  is  very  generally  distributed  throughout  the 
entire  network  of  streams  and  ponds  connected  with  the  Upper 
Hawkesbur}^  and  wherever  found  appears  to  be  abundant. 
Hitherto  I  have  failed  to  find  it  east  of  the  range  which  divides 
the  Nepean  and  Wollondilly  from  the  Parramatta  and  George's 
Rivers,  and  am,  therefore,  sceptical  as  to  its  occurrence  in  the 
Bronte  Lagunes  as  asserted  by  Krefft;  as  far  as  my  experience 
goes,  this  species  is  confined  to  the  upper  waters  of  the  Hawkes- 
bury,  where  it  replaces  Krefftiua  australu,  which  is  the  prevail- 
ing species  along  the  littoral  zone,  the  range  of  the  two  forms 
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overlapping  in  a  kind  of  neutral  zone  which  lies  somewhere  about 
the  altitude  of  Penrith,  where  both  species  occur  abundantly. 

Besides  the  specimens  enumerated  above,  I  have  to  thank  Mr. 
W.  J.  McCooey  for  three  examples  obtained  in  the  neighbourhood 
uf  Camden;  and  more  especially  am  I  indebted  to  Mr.  M.  P. 
(Jorman,  of  Burragorang,  for  three  magnificent  series  forwarded 
<luring  the  months  of  October  and  November  from  the  Wollon- 
dilly  and  "  a  small  creek  in  the  mountains  away  from  the  river 
altogether."  These  series  are  fully  illustrative  of  the  growth  of 
the  fish  between  the  lengths  of  33  and  138  millimeters,  and  the 
opportunity  of  examining  them  in  a  fresh  condition  has  enabled 
me  to  thoroughly  satisfy  myself  as  to  the  identity  of  richardsonii 
with  Krefft^s  species. 

Fifty-three  specimens  have  been  examined  in  the  preparation 
of  this  article,  the  largest  measuring  just  180  millimeters. 

Ophiorrhinus,   gen.nov. 

EUotris,  sp.  auctt. 

Body  rather. elongate,  compressed  posteriorly,  the  back  broad 
and  flat  in  front  of  the  dorsal  fin,  rounded  behind  ;  head  very 
large  and  strongly  depressed,  much  wider  than  deep,  the  snout 
short  and  very  obtuse;  mouth  large  and  but  little  oblique,  the 
lips  thin,  premaxillaries  but  little  protractile;  maxillaries  narrow, 
with  the  distal  end  exposed  and  linear;  lower  jaw  much  the 
longer;  jaws  with  a  broad  band  of  cardiform  teeth,  all  of  which  are 
fixed;  lower  pharyngeals  forming  together  a  subtriangular  patch, 
armed  with  small,  stout,  hooked  teeth,  a  few  at  the  apex  amd 
along  the  symphysis  somewhat  enlarged  ;  nostrils  moderately 
separated,  the  anterior  valvular ;  eyes  sublateral ;  none  of  the 
liones  of  the  head  armed;  gill-openings  extending  forwards  to 
Ijelow  or  before  the  angle  of  the  mouth,  the  isthmus  about  half  as 
wide  as  the  interorbital  space;  six  branchiostegals;  pseudobranchiae 
present,  small;  gill-rakers  short  and  rather  slender,  mostly  serru- 
lat4».  Dorsal  fins  separate,  with  vii,  i  9-10  rays,  the  spinous  ones 
flexible;  anal  fin  originating  behind  the  second  dorsal,  with  i  9-10 
mys;  the  last  soft  rays  of  the  second  dorsal  and  anal  fins  divided 
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to  the  base;  ventral  fins  small,  not  in  contact  basally,  inserted 
beneath  or  somewhat  in  front  of  the  base  of  the  pectorals,  with 
i  5  rays,  the  fourth  soft  ray  the  longest,  but  not  produced  or 
filiform;  pectoral  fins  large  and  pointed,  with  18  or  19  rays,  the 
middle  ones  the  longest;  caudal  fin  rounded,  the  peduncle  rather 
slender.  Genital  papilla  small.  Scales  moderate  and  adherent, 
those  of  the  tail  much  larger  than  those  of  the  trunk;  entire  head, 
except  a  portion  of  the  occiput,  naked;  scales  deeply  emljedded, 
cycloid  and  smooth  in  front,  imbricate  and  feebly  ciliated  behind; 
muciferous  system  of  head  well  developed.  Vertebra  30  (13  -}- 17). 
Etymolog y. — o<f>iSi  a  snake;  piv,  snout. 
T  y  p  e. — Eleotria  grandiceps,  Krefft. 

Distributio  n. — Coastal  region  of  south-eastern  Australia. 
The  following  analysis  will  suffice  to  distinguish  the  two  species 
here  described  : — 

Width  of  head  lf-l§,  of  interorbital  region  4§-5|,  length  of 
fourth  ventral  ray  If-lJ,  of  caudal  peduncle  1|-1'J  in  the 
length  of  the  head;  inner  series  of  teeth  enlarged;  11-1 2 gill- 
rakers;  scales  42  or  less  along  the  middle  of  the  body 

grandiceps,  p  746 

Width  of  heed   l|-2,   of  interorbital  region   5J-6^,  length  of 

fourth  ventral  ray  2-2f,  of  caudal  peduncle  1|-1J^  in  the 

length  of  the  head  ;  all  the  teeth  subequal ;  7-9  gill-rakers; 

scales  43  or  more  along  the  naiddle  of  the  body        

ntidicepa,  p.  74^ 
Ophiorrhinus  grandiceps. 

Eleotf'ie  grandiceps,  Krefft,  Proc.  Zool.  Soc,  London,  1864, 
p.  183;  Macleay,  Proc.  Linn.  Soc.  N.S.  Wales,  v.  1880,  p.  618 
(1881);  Ogilby,  Catal.  Fish.  N.S.  Wales,  p.  36,  1886. 

Flat-headed  Gudgeon. 
D.  vii.  i  9-10.     A.  i  9.     P.  19.     Sc.  38-42/12. 

Body  moderately  elongate,   tapering    irom    the  shoulder,  the 
tail  strongly   compressed.      Length   of  head  2^^  to  3  J,  depth  of 
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body  5  to  6  in  the  total  length;  depth  of  head  2^  to  21  (^),  2^ 
to  2|  (2),  width  of  head  If  to  IJ  {^),  If  to  If  (9),  of  inter- 
orbital  region  4§  to  i^  (^J),  5  to  5|  (9),  diameter  of  eye  4|  to  5^ 
in  the  length  of  the  head;  snout  broad,  rounded  in  front,  and 
mach  depressed,  one-half  to  three-fifths  of  a  diameter  longer  than 
the  eye.  Maxillar}'  extending  to  the  vertical  from  the  posterior 
margin  of  the  eye  (^),  the  middle  of  the  eye  ($),  its  length 
1,"^  to  U  ((5),  2  to  2  J  (9)  in  that  of  the  head.  The  teeth  of  the 
inner  series  are  the  largest,  those  preceding  them  growing 
j^Tadually  smaller.  Eleven  or  twelve  gill-rakers  on  the  lower 
branch  of  the  anterior  arch.  The  space  between  the  origin  of  the 
first  dorsal  fin  and  the  extremity  of  the  snout  is  greater  than  its 
distance  from  the  base  of  the  last  soft  ray;  outer  margin  of  the 
spinous  dorsal  convex,  the  second  or  third  ray  the  longest,  2J  to 
2i  in  the  length  of  the  head,  and  reaching  when  laid  back  in  the 
>{  to,  in  the  9  not  so  far  as  the  origin  of  the  second  dorsal;  in 
the  ^  the  seventh  and  eight  soft  rays  are  the  longest,  1^  to  IJ, 
in  the  9  the  third  and  fourth  are  the  longest,  2^^  to  2^  in  the 
length  of  the  head  :  the  anal  fin  commences  a  little  behind  the 
origin  of  the  second  dorsal  cand  is  in  all  respects  similar  to  it : 
fourth  ventral  raj'  not  greatly  produced  beyond  the  third  or  fifth 
and  not  nearly  reaching  to  the  vent  in  either  sex,  its  length  1 5  to 
IJ  in  that  of  the  head:  middle  pectoral  rays  the  longest;  they  are 
in  the  (J  much  longer  than  the  fourth  ventral  ray,  reaching  well 
beyond  the  vertical  from  the  origin  of  the  second  dorsal,  and  1| 
to  1^  in  the  length  of  the  head,  in  the  9  subequal  to  the  fourth 
ventral  ray,  reach  to  or  not  quite  to  the  vertical  from  the  doi*sal 
interspace,  and  li  to  1§  in  the  head  :  caudal  rounded,  1/^^  to  IJ 
in  the  length  of  the  head;  the  peduncle  rather  slender,  not  differ- 
ing appreciably  in  lx)th  sexes,  its  length  1  ^  to  1 5  in  that  of  the 
head,  its  depth  2.\  to  2g  in  its  length.  Genital  papilla  very  small 
and  triangular  in  the  (J,  oblong  and  notched  in  the  9,  in  which 
it  is  somewhat  larger.  Scales  small  and  irregular  anteriorly; 
those  on  the  tail  with  an  angular  border;  occipital  scales  small, 
deeply  embedderl,  and  non-imbricate,  extending  forwards  almost 
to  the  .eyes. 
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1881);   Lucas,  Proc.  Roy.  Soc.  Vict.  (2)  ii. 

i^epift  lileeker. 

Yaxra  Gadgeon. 

A.  i  9.     P.  19.     Sc.  4347/12-13. 

loDj^ate,  tapering   from    the   shoulder,    the 

«<>d*     Ltmgth  of  head  3  to  3 J,  depth  of  body 

len*(tli;  depth  of  head  2  to  2^,  width  of  head 

U  ttigitiii  5  J  to  6  J,  diameter  of  eye  4  J  to  4y^^ 

hiJiid:  snout  broad,  rounded  in   front,  and 

I  our^third  to  one-half  of  a  diameter  longer 

Hillary   extending  to   the  vertical  from  the 

poHK^rifir  fourth  of  the  eye,  its  length  lyi^  to 

d.     All  the  teeth  are  subequal  in  size.    Seven 

the  lower  branch  of  the  anterior  arch.     The 

igin  t*f  the  first  dorsal  and  the  extremity  of 

hail  its  distance  from  the  base  of  the  last  soft 

§§^dt  the   spinous  dorsal  gently  rounded,   the 

^i^  tb  my  the  longest,  2|  to  2  J  in  the  length  of 

^pt^tug  wiieji  laid  back  nearly  to,  to,  or  a  little 

^0*^thn  wficoiid  dorsal;  the  seventh  or  eighth  soft 

^       i  1  /(,   to  2 J  in  the  length  of  the  head  :   the 

^^  leJiind   tlie  origin  of  the  second  dorsal  and  is 

^|I»W  to   it:  fourth  ventral  ray  but  little   pro- 

.^^hird   iukI   fifth,  not  nearly  extending  to  the 

ilg   li^n^tli  2^j^  to  2 1  in  that  of   the  head  : 

the  luiigi«t,  reaching  nearly  to,  to,  or  a  little 

^^  froia  the  origin  of  the  second  dorsal,  and  are 

_^..^rth  uf  the  head  :  caudal  rounded,  li  Ut  1  'j  in 

id;  tl»i'  p*xluncle  rather  slender,  iu  length  I J 

^^  ,    16  litMwl  its  depth  2y*ly  to   2 -5*   in   iis   len^nh. 

p-^gtiliir  in  the  (J,  oblong  and  cretin  bite  in  the 

\  i*ry  irregular  anteriorly,  souu^  •  »f  thoj^  i*ii 

lular  iMMxler;  occipital  scales  deejily  tinjljiM:lded 

3tteiiftiTi^  forwards  beyond  the  preoperel 
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Olive-green  or  brown  above,  the  sides  paler,  gray  below:  head 
purple  above,  shading  into  violet  beneath;  sides  with  a  series  of 
faint  dusky  blotches,  onl}'  that  in  front  of  and  partly  on  the  base 
of  the  caudal  fin  at  all  conspicuous;  first  dorsal  fin  violet  with 
three  longitudinal  series  of  purplish  or  chestnut  spots;  the  second 
pale  grayish-green  with  four  series  of  similar  but  smaller  spots; 
caudal,  anal,  and  ventral  fins  gray,  sometimes  with  the  extremities 
of  the  rays  violet ;  pectorals  grayish-green,  the  upper  half  the 
darker. 

This  is  the  only  Eleotrid  which  has  as  yet  come  under  my  notice 
from  Victoria,  nor  so  far  as  I  know  have  any  of  my  Melbourne 
co-workers  been  more  fortunate,  though  two  other  species  have 
been  recorded  from  the  Yarra  by  European  scientists ;  namehv 
cyprinoides  by  Klunzinger  and  melbouriiensis  by  Sauvage.* 

This  Gudgeon  is  very  abundant  in  the  Yarra,  and  there  cannot 
l)e  any  doubt  as  to  the  identity  of  my  species  with  that  of  Count 
Castelnau;  there  are,  however,  several  points  of  difference  which 
need  explanation,  as  follows  : — 

(1)  In  Castelnau 's  description  the  interorbital  region  is  said  to 
be  "  one- third  "  of  the  length  of  the  head,  while  I  find  it  to  be 
only  half  that  width ;t  this  may  be  explained  in  a  similar  manner 
to  that  suggested  as  the  cause  of  difference  between  Steiridachner's 
description  of  Eleotria  richarJsonii  and  mine  of  Mnlgoa  corii 
(see  p.  744). 

(2)  The  apparently  larger  size  of  the  eye  in  m}"  examples  is 
easily  capable  of  explanation  by  the  fact  that  Castelnau's  measure- 
ment of  the  length  of  the  head  is  taken  from  the  extremity  of  the 
projecting  mandible,  mine  from  that  of  the  snout. 

•  It  is  one  of  the  most  remarkable  problems  connected  with  Australian 
fish  literature  how  the  continental  naturalists,  receiving  small  coUectiooB 
from  such  well  worked  localities  as  Port  Jackson  and  Hobsou's  Bay, 
invariably  succeed  in  obtaining  tishes,  which  we,  despite  our  local  know- 
ledge, and  despite  that  having  been  once  recorded  they  are  more  carefully 
sought  for,  are  unable  to  find. 

+  Castelnau's  words — **eye8  considerably  apart,  the  distance  from  one 
or  other  being  nearly  equal  to  the  third  of  the  length  of  the  head  "—arc 
rather  ambiguous,  but  there  can  be  little  doubt  as  to  what  his  meaning  is. 
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(3)  According  to  Castelnau,  "  the  head  has  no  scales,"  but 
those  of  the  occiput  must  have  been  overlooked  by  him,  for  though 
they  are  small  and  deeply  embedded,  they  are  nevertheless  plainly 
visible. 

These,  however,  are  but  minor  discrepancies  as  compared  with 
(4)  the  dentition;  referring  to  this  Castelnau  writes — "  the  teeth 
.  .  .  extend  on  the  vomer  and  the  palatines  ;  the  posterior 
part  of  the  tongue  is  also  covered  with  them."  This  is  quite  the 
opposite  of  what  I  find;  in  all  my  examples  there  is  no  sign  of 
teeth  on  any  part  of  the  mouth  except  those  on  the  jaws.  If 
Castelnau's  fish  really  had  the  subsidiary  teeth  attributed  to  it  by 
its  describer  —  which  on  a  review  of  all  the  facts  of  the  case  I  may 
be  permitted  to  doubt — it  would  of  course  be  necessary  to  place 
it  in  another  genus;  and  this  has  possibly  been  already  done  by 
Dr.  Bleeker,  since  his  PhUypnodon  nndice])8  possesses  the  same 
dentition  as  that  assigned  to  his  species  by  Castelnau.* 

The  differences  which  separate  grandiceps  from  nu/iceps  are 
undoubtedly  slight,  but  those  which  are  noticed  in  the  preceding 
analysis  (see  p.  746)  appear  to  be  constant ;  the  close  affinity 
between  the  two  species  was  recognised  by  Castelnau,  who  writes: 
"  The  principal  reason  for  not  uniting  my  sort  with  Krefft^s  is, 
that  he  says  that  the  pectorals  attain  the  base  of  the  anal;  while 
in  my  specimens  they  do  not."  I  consider  this  elongation  of  the 
pectoral  fins  to  be  merely  a  sexual  character.  • 

This  little  fish  is  abundant  in  the  Yarra,  along  the  banks  of 
which  it  is  known  as  the  "  Big-head  "  according  to  Castelnau 


•  The  want  of  Bleeker's  paper  prevents  me  from  ascertaining  whether 
his  genus  PhUypnodon  is  founded  upon  Castelnau's  description  of  nudicepft; 
if  this  be  the  case,  Bleeker's  genus,  being  specially  formed  on  account  of  a 
character  which  it  docs  not  possess,  must  if  monotypic  be  suppressed.  And 
thii  raises  another  question  to  which  I  am  unable  to  find  a  satisfactory 
answer,  namely- -if  a  genus  be  founded  on  a  character  which  is  purely 
mythical,  should  the  name  so  proposed  stand  in  preference  to  another 
ciirrectly  characterised  from  the  same  species  but  at  a  later  date?  If  ihe 
practice  of  forming  new  genera  from  descriptions  only  were  discouraged  or 
disallowed,  errors  of  this  nature  would  soon  cease. 
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(fide  Lucas),  who  states  that  they  are  very  voracious  and  feed  on 
** fishes  as  large  as  themselves  and  generally  of  their  own  species." 

Writing  of  this  fish,  Mr.  T.  S.  Hall  remarks  (in  lU,):^'  li 
differs  from  Castelnau's  E.  ntidiceps  in  the  proportions  of  the  head 
and  especially  in  the  teeth.  Locality,  "Yarra  River  at  Mel- 
bourne (tidal)."  Further  on  he  says,  "  As  a  boy  I  have  often 
caught  what  I  imagine  to  be  the  same  fish  in  the  Barwon  near 
Geelong  in  fresh  water,  and  have  seen  a  similar  looking  fish  in  the 
crater  lake  of  Bullenmerrie,  which  is  slightly  brackish.  I  cannot 
vouch  for  the  identity  of  the  three  forms.  We  used  to  call  them 
*  bullies  *  or  *  bull-heads,^  and  regarded  them  as  poisonous."  It  is 
hardly  necessary  to  say  that  the  last  supposition  was  erroneous. 

My  description  is  founded  on  an  examination  of  sixteen  speci- 
mens, ranging  in  size  from  42  to  110  millimeters,  for  which  I 
have  to  thank  Mr.  J.  Kershaw,  of  the  National  Museum,  and  Mr. 
T.  S  Hall,  of  the  Melbourne  University,  the  latter  of  whom  sent 
me  no  less  than  fourteen  fine  examples. 

The  type  of  nudicejjs  is  not,  so  far  as  I  know,  in  existence. 

In  Macleay's  Catalogue  twenty-nine  species  of  Eleotris  are 
included  among  Australian  fishes,  but  as,  since  the  publication  of 
the  Supplement  in  1884,  this  number  has  been  nearly  doubled 
from  various  sources,  I  append  a  list  of  all  the  species  which  have 
been  recorded  as  occurring  within  our  limits  or  on  the  opposite 
coast  of  New  Guinea  up  to  the  present  day.  As  aU  or  almost 
all  these  have  been  described  as  Eleotris,  I  have  drawn  up  the 
list  in  alphabetical  order,  making  no  attempt  at  this  stage  to 
segregate  the  species  in  natural  gi'oups,  and  even  including  such 
synonyms  as  mastersii  and  the  like,  so  that  the  present  list  may 
partake  of  the  character  of  an  index  to  the  Australian  forms. 

1.  adspersa,  Castelnau,  Proc.  Linn.  Soc.  N.S.  Wales,  iii.  187^, 

p.  142. 

2.  aporocephalusy  Macleay,  Proc.  Linn.  Soc.  N.S.  Wales,  ix.  1884, 

p.  33,  ^  plauiceps  (not  Castelnau)  Macleay,  I.e.  viii.  1883, 
p.  206,  ?  =  porocephalus,  Cuvier  &  Valenciennes,  xii.  p.  237, 
1837. 
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3.  australis,  Krefft,  Proc.  Zool.  Soc.  London,  1864,  p.  183;   see 

p.  737  et  seq. 

4.  brevirostrif,  Steindachner,  Sitzb.  Ak.  Wien,  Ivi.  i.  1867,  p.  314. 

5.  btttiifj  Hamilton-Buchanan,  Fish.  Ganges,  pp.  57,  367,  1822. 

6.  castehmvi,  Macleay,  Proc.  Linn.  Soc.  N.S.  Wales,  v.  1880, 

p.  620  (1881),  =  obscura  (not  Schlegel)  Castelnau,  Proc. 
Zool.  k  Acclim.  Soc.  Vict.  ii.  1873,  p.  134  (1874). 

7.  compressusj  Kreflft,  Proc.  Zool.  Soc.   London,  1864,  p.  184  ; 

see  p.  735. 

8.  concohr,  De  Vis,   Proc.   Linn.   Soc.   >J.S.  Wales,  ix.  1884, 

p.  692. 

9.  cozii,  Krefft,  Proc.  Zool.  Soc.  London,  1864,  p.  183;  seep,  741 

et  seq. 

10.  cyanostigma,  Bleeker,  Kokos,  iv.  p.  452. 

11.  cyprinoideSy  Cuvier  k  Valenciennes,  Hist.   Nat.   Poiss.   xii. 

p  248,  1837. 

12.  darwinien>i3y  Macleay,  Proc.  Linn.  Soc.  N.S.  Wales,  ii.  1877, 

p.  360  (1878)  as  Agonostoma  dartciniense. 

13.  devUi  noin.  nov.,  =  cavifro7i8  (not  Blyth)  De  Vis,  Proc.  Linn. 

Soc.  N.S.  Wales,  ix.  1884,  p.  693. 

14.  elevata,  Macleay,  Proc.  Linn.  Soc.  N.S.  Wales,  v.  1880,  p.  622 

(1881)  =  comp^'eifsus  (not  Krefft)   Macleay,  I.e.    ii.    1877, 
p.  358  (1878);  see  p.  735. 

15.  tlongatOy  Alleyne  <fe  Macleay,  Proc.  Linn.  Soc.  N.S.  Wales,  i. 

1876,  p.  334  (1877). 

16.  fuica,  Bloch  k  Schneider,  Syst.  Ichth.  p.  453,  1801. 

17.  gobioides,  Cuvier  k  Valenciennes,  Hist.  Nat.  Poiss.  xii,  p.  247, 

1837. 
l^.  grandiceptff  Krefft,  Proc.  Zool.  Soc.  London,  1864,  p.    183; 
see  p.  746  et  seq, 

19.  gymnocephaluHf  Steindachner,   Sitzb.  Ak.  Wien,  liii.  i.  1866, 

p.  453  (1867);  1  Gymnobutis  gymnocephahtg^  Bleeker. 

20.  gymwidett,  Bleeker,  Sumatra,  ii.  p.  272,  1853. 
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21.  humilis,  De  Vis,  Proc.  Linn.  Soc.  N.S.  Wales,  ix.  1884,  p.  690. 

22.  immaculala,  Macleay,  Proc.  Linn.  Soc.  N.S.  Wales,  viiL  1883, 

p.  263. 

23.  larapinUe,  Zietz,  Rep.  Horn  Exped.  Centr.  Austr.  Zool.  p.  179, 

1896. 

24.  laticeps,  De  Vis.  Proc.  Linn.  Soc.  N.S.  Wales,  ix.  1884,  p.  69± 

25.  lineolatus,  Steindachner,  Sitzb.  Ak.  Wien,  Iv.  i.  1867,  p  13. 

26.  lofigiy  Ogilby,  Proc.  Linn.  Soc.  N.S.  Wales,  xxi.  1896,  p.  733 

et  seq. 

27.  longicauda,  De  Vis,  Proc.  Linn.  Soc.  N.S.  Wales,  ix.  1884, 

p.  691. 
'2S.  viacrodoHf  Bleeker,  Bengal  en  Hind.  p.  104,  1853. 
'29.  macrolepidotufy  Bloch,  Ausl.  Fisch.  v.  (pt.  ix.)  p.  35,  1797, 

not  Giintber,  Fisch.  Siidsee,  Heft  vi.  p.  186,  which  is  Ivtui- 

irons;  —  aporos,  Maclejiy. 

30.  maaterfiij  Macleay,  Proc.  Linn.  Soc,  N.S.  Wales,  v.  1880, 

p.  622  (1881),  =  coxti;  see  p.  744. 

31.  nielbourneyisis,  SaMveLge,  Bull.  Soc.  Philom.  (7)  iv.  1880,  p.  57. 

32.  inimus,  De  Vis,  Proc.  Linn.  Soc.  N.S.  Wales,  ix.  1884,  \\  690: 

?  =  adsperstis. 

33.  modesta^  Castelnau,  Proc.  Zool.  k  Acclim.  Soc.  Vict  il  1873, 

p.  85  (1874). 

34.  mogurtida,  Richardson,  Voy.  Erebus  ik  Terror,  Ichth.  p.  4, 

1846. 

35.  muralisj  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss  xiL  p.  253, 

1837.* 

36.  nigHJiliSy  nom.  no  v.,  =  Un**<Ua  (not  Dormitator  linecUuSy  Gill, 

1863)  Castelnau,  Res.  Fish.  Austr.  p.  24,  1875. 


•  There  is  also  an  Eleotris  muralis,  Sauvage,  Bull.  Soc.  Philom.  (7)  vi 
1882,  p.  172;  as  I  have  not  had  an  opportunity  of  consulting  this  work  I 
cannot  say  whether  he  is  referring  to  the  above  species  or  describing  a  new 
one  by  the  same  name. 


BY   J.    DOUGLAS  OGILBY.  755 

37.  ntidiceps,  Castelnau,  Proc.  Zool.  &  Acclim.  Soc.  Vict.  L  1872, 

p.  126  (1873);  see  p.  748  et  seq. 

38.  oxycepJiala^  Schlegel,  Faun.  Japon.  Poiss.  p.  150,  1850. 

39.  pallida,  Castelnau,  Res.  Fish.  Austr.  p.  24,  1875. 

40.  planiceps^  Castelnau,  Proc.  Linn.  Soc.  N.S.  Wales,  iii.   1878, 

p.  49. 

41.  porocephaloideSf  Bleeker,  Sumatra,  iii.  p.  bli'y'i^pm'ocep/ialus, 

42.  porocephcUus,  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.  xii. 

p.  237,  1837. 

43.  retictdattts,    Klunzinger,    Sitzb.    Ak.    Wien,    Ixxx.   i.    1879, 

p.  385  (1880). 

44.  ric/iardsonii,   Steindachner,  Sitzb.  Ak.   Wien,  liii.   i.    1866, 

p.  455,  =  coxii,  see  p.  744. 

45.  rohuHtus,  De  Vis,  Proc.  Linn.  Soc.  N.S.  Wales,  ix.  1884, p.  692. 

46.  gdheimi,  Macleay,  Proc.   Linn.  Soc.  N.S.  Wales,  ix.   1884, 

p.  S3,  =  planiceps  (not  Castelnau)  Macleay,  o.c.  vii.  1882 
p.  69. 

47.  simplex,  Castelnau,  Proc.  Linn.  Soc.  N.S.  Wales,  iii.   1878, 

p.  49. 

48.  stfiatus,  Steindachner,  Sitzb.  Ak.  Wien,  liii.  i.  1866,  p.  452. 

49.  sulcalicollis,  Castelnau,  Proc.  Linn.  Soc.  N.S.  Wales,  iii.  1878, 

p.  142. 

50.  Upjiinra,   Macleay,   Proc.   Linn.   Soc.  N.S.   Wales,  v.    1880, 

p.  624  (1881). 

51.  fumi/roTw,  Cuvier  tk  Valenciennes,  Hist.  Nat.  Poiss.  xii.  p.  241, 

IS37 y  =  ophiocepkalus,  Macleay. 
Three  of  the  species  included  in  the  above  list  have  so  far  been 
found  on  the  opposite  coast  of  New  Guinea,  but  may  confidently 
be  expected  to  occur  on  our  northern  shores ;  they  are  buti^y 
gyrinoideSy  and  immaculatus. 

Of  the  remaining  forty-seven  only  six — australis,  coxii,  grandi- 
cepSy  compressusy   oxycephalua    and   viasiersii — were   known    to 
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Macleay  as  inhabitants  of  the  rivers  and  estuaries  of  New  South 
Wales  up  to  1884,  when  his  "Supplement"  was  published,  but 
two  years  later  I  was  able  to  increase  this  number  by  four,  adding 
mogumda,  gymnocephaluSy  striatus,  and  ricJutnisonii:  two  of  these, 
however, — mastersii  and  ricJianhonii — I  have  shown  in  the  fore- 
going paper  to  be  identical  with  coxii;  a  third — mognrnda — rests 
its  claim  upon  its  inclusion  by  Steindachner  in  his  "  FishCvS  of 
Port  Jackson  {Sifzb,  Ak.  Wien,  IvL  t.  1867,  ;?.  d^S)  and  the 
authority  of  a  single  specimen  now  in  the  Australian  Museum, 
and  said  to  have  come  from  the  Clarence  River,  and  though  this 
is  very  possibly  correct,  still  in  the  lack  of  confirmatory  evidence 
it  is  safest  to  look  with  suspicion  on  any  record  of  its  occurrence 
so  far  south  ;  a  fourth  species — oxyreplialus — I  unhesitatingly 
reject;  this  is  one  of  the  fishes  said  to  have  l^een  obtained  by  the 
collectors  of  the  Novara  during  the  short  stay  of  that  war-ship  in 
the  waters  of  Port  Jackson,  but  which  has  never  been  found  since; 
it  is  a  Chinese  and  Japanese  species,  and  the  improbability  of  its 
occurrence  so  far  from  its  native  shores  is  obvious.*  With  the 
addition  of  the  new  species  above  described  and  of  yobioi(fes, 
included  by  Steindachner  in  his  Port  Jackson  fishes, f  this  leaves 


♦  The  followiog  species,  only  recorded  in  the  Fishes  of  the  Novtra,  I 
must  excise  from  the  New  South  Wales  catalogue  until  more  conclusive 
evidence  of  their  occurrence  is  available : — 1,  Mtaoprion  marghiatttt;  2, 
Apogon  quadrt/ascicUwi;  3,  Chctiodon  nttiftr;  4,  Lethrinus  harah;  5,  Ampka- 
canthua  hexagonatufi:  6,  Batrnchua (rixpiuosu^;  7,  Gobitis  frenaftui;  8,  Efeotru 
orycepkalns;  9,  PetroscirUs  whrenviit ;  10,  Mugil  ce.phaiotus;  11,  Crtpido- 
garter  ta^mamenHif*;  12,  Ophiocephalits  striatus;  13,  Polyacanthus  cvpanvx: 
14,  PlcUyglosMUA  trimamlatus  ;  16,  P^endoacarua  octodon;  16,  Bkomhosofea 
It^ioHna:  17,  Sofea  hum  His;  18,  Exortelua  unkofor;  19,  Bali8t(M  marnlatu^: 
20,  Tttrodon  richei;  and  21,  Tttrodon  erylhrotania.  I  do  not,  of  course, 
assert  that  none  of  these  fishes  arc  found  on  the  New  South  Wales  coast, 
some  of  them— such  as  7,  11,  12,  17,  and  21 — most  prohably  are,  but  I 
distinctly  reject  them  so  long  as  their  claim  to  adniissicn  rests  solely  on 
the  unsatisfactory  evidence  adduced. 

t  This  is  a  New  Zealand  species,  and  its  occurrence  here  requires 
confirmation. 
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the  New  South  Wales  list  with  seven  good  and   two  doubtful 
species,  namely : — 

1.  Carassiops  compressus. 

2.  Carassiops  longi. 

3.  Krefftius  australis. 

4.  Mulgoa  coxii. 

5.  Ophiorrhinus  grandiceps, 

6.  Gymnobutis  gymnocephalus. 

7.  1         striatus. 

?  8.  Mogurnda  mogurnda. 
]  9.  Gobiomorphus  gobioides. 
I  have  been  for  some  time  past  making  special  endeavours  to 
obtain  examples  of  gymnocephalus  and  slriattiSy  but  have  failed  so 
far  in  doing  so,  nor  is  either  species  represented  in  the  collections 
of  the  Australian  Museum  or  the  Sydney  University. 

The  genus  Gymnobutis  was  probably  founded  by  Bleeker  with 
8teintlachner*s^y/wnoce/;/ia/?/«  as  the  type;  I  am  unable  to  suggest 
to  which  of  the  recent  genera  striatus  should  be  referred. 
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ON  DOMATIA  IN  CERTAIN  AUSTRALIAN  AND 
OTHER  PLANTS. 

By  Alex.  G.  Hamilton. 

(Plate  Lvii.) 

Some  years  ago,  when  collecting  Pennatitia  Cunnivghamii, 
Miers,  my  attention  was  attracted  by  the  presence  of  prominences 
on  the  upper  surface  of  the  leaves  which  I  at  first  took  to  be  the 
nidus  of  some  leaf-mining  insect  larva.  But  further  observation 
showed  that  they  always  had  an  opening  on  the  under  surface  of 
the  leaf,  and  invariably  occurred  in  the  same  position,  viz..  in  the 
axils  of  the  veins.  A  short  time  after,  I  happened  to  look  at  the 
leaves  of  the  ornamental  New  Zealand  shrub,  Copro$nia  Iticida, 
commonly  cultivated  in  gardens,  and  I  was  much  interested  to 
notice  in  this  plant  also  the  presence  of  cavities  opening  to  the 
exterior  by  conspicuous  pores  on  the  lower  surface  of  the  leaf. 
After  this  I  began  to  examine  the  leaves  of  the  plants  within 
reach  more  systematically. 

No  books  that  I  was  able  to  consult  seemed  to  throw  any  light 
on  the  subject,  and  as  I  am  distant  from  libraries,  I  was  glad  to 
make  known  my  needs  to  several  Sydney  fiiends  who  were  at 
length  successful  in  giving  me  a  clue. 

The  first  important  intelligence  came  from  Mr.  E.  Betche,  who 
sent  me  the  following  quotation  from  Dr.  R.  Schumann's  article 
on  Rubiacese,  in  Engler's  "Naturliche  Pflanzenfamilien  ^— "In 
den  Nervenachseln  auf  der  Riickseite  der  B.  befinden  sich  zuweilen 
HaarbUschel,  welche  eine  etwas  eingedriickte  Stelle  der  Blatt- 
spreite  umwachsen ;  man  nannte  diese  Stellen  Blatt-scropheln 
(Scrobiculfle)  gegenwartig  werden  sie  als  Domatien  bezeichnet. 
Sie  sind  fur  gewisse  Arten  von  Cinchona  zur  Unterscheidung 
benutzt  worden." 

The  next  difficulty  encountered  was  to  find  definitions  of  scro- 
bicula  and  domatium.  Eventually  Mr.  J.  J.  Fletcher  found  in 
Henslow's  "  Floral  Structures  "  (p.  115)  a  reference  to  Dr.  Lund- 
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Strom's  important  paper  on  the  subject*  (with  a  copy  of  which 
the  author  most  kindly  favoured  me  subsequently').  Also  that 
Howard  (Illust.  N.  Quinologia)  speaks  of  "the  scrobicules  or 
glands  [in  Cinchona],  as  Pa  von  calls  them." 

Mr.  J.  P.  Hill  sent  me  Geddes'  "  Chapters  in  Modem  Botany," 
on  p.  134  of  which  Lundstrom's  views  are  mentioned.  Mr.  C.  T. 
Musson  obtained  for  me  the  reference  to  Mr.  Cheeseman's  paper 
"On  the  New  Zealand  Species  of  Coprosma,"t  and  so  disposed  of 
any  doubt  that  New  Zealand  naturalists  had  failed  to  notice  the 
structures  in  question  in  plants  of  this  genus. 

Dr.  Lundstrom  was  the  first  naturalist  who  systematically 
investigated  these  structures.  The  following  extracts  from  the 
summary  of  it  in  the  Journ.  R.  Microscop.  Soc.  (1888,  p.  87)  will 
sufficiently  indicate  the  conclusions  at  which  he  arrived  in  his 
valuable  paper. 

"  Domatia. — Dr.  A.  N.  Lundstrom  defines  as  *  domatia*  those 
formations  or  transformations  on  plants  adapted  to  the  habitation 
of  guests,  whether  animal  or  vegetable,  which  are  of  service  to 
the  hait,  in  contrast  to  cecidia,  where  such  habitation  is  injurious 
to  the  plant.  He  describes  these  domatia  in  detail  on  the  lime, 
alder,  hazel,  and  other  trees  and  shrubs,  and  gives  a  very  long 
list  of  species,  belonging  to  a  great  variety  of  natural  orders,  on 
which  they  are  found. 

"The  principal  types  of  shelter  are  as  follows  : — (1)  Hair- tufts, 
«.^.,  in  Tilia  europcea;  (2)  recurvatures  or  foldings  in  various 
parts,  e.g.y  in  Quei'cua  rohur  .  .  .  ;  (3)  grooves  without  hairs, 
as  in  Coffea  arahica  .  .  .  ;  with  marginal  hairs,  e,g.j  Psycho- 
iria  daphnoidea  .  .  .  ;  with  basal  hairs,  as  in  Anacardium 
occideiUale  ,  .  .  ;  (4)  pockets,  as  in  Elmocarpua  oblotigua 
.  .  .  ;  (5)  pouches,  e.g.  Eugenia  austraUs.  These  diflferent 
types  of  domatia  are  connected  by  transition  forms.  The  habit 
of  producing  domatia  in  a  species  may  become  hereditary  without 
the  actual  presence  of  the  predisposing  cause.     Certain  orders, 

•  Nov.  Act.  R.  Soc.  So.  Upsala,  (.3)  xiii.  (1887),  pp.  1-72  (4  pis.). 
+  Trans.  N.  S.  Inst.  xix.  1886,  p.  221  [18S71. 
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e.g.j  Rubiacece  (famous  also  for  ant>domatia)  show  a  marked  pre- 
disposition to  acarodomatia.  Many  groups  seem  entirely  with- 
out them,  e.g.,  Monocotyledons  and  Gymnosperms,  and  all  herhs. 
They  are  most  abundant  and  best  developed  in  tropical  (and 
temperate)  zones. 

"In  the  second  chapter  the  author  discusses  in  detail  the 
various  interpretations  which  may  be  put  upon  domatia.  (1) 
They  may  be  pathological,  like  galls;  (2)  they  may  be  for  catching 
insects;  (3)  they  may  have  only  an  indirect  connection  with 
their  tenants;  (4)  th(  y  may  be  of  use  to  the  plant  as  the  dwellings 
of  commensals.  He  adopts  the  last  interpretation.  He  draws 
an  interesting  parallel,  however,  between  galls  and  domatia,  and 
is  inclined  to  suppose  that  the  domatia  were  first  directly  caused 
by  the  insects,  but  have  gradually  become  inherent,  transmitted 
characteristics.  The  author  gives  a  clear  table,  distinguishing 
the  cecidia  or  galls  due  to  *  antagonistic  symbiosis,*  either  plant 
or  animal,  (phyto-  and  zoo-cecidia),  and  domatia  due  to  '  mutual 
symbiosis,'  either  plant  or  animal  (phyto-  and  zoo-domatia).  Thos-e 
due  to  plants  are  again  subdivided  into  myco-  and  phyco-cecidia 
or  -domatia." 

Mr.  Cheeseman's  remarks  are  very  interesting,  not  only  because 
his  paper  was  published  in  the  same  year  (1887)  as  Lundstrom's^ 
but  also  because  he,  too,  noticed  that  the  domatia  of  Coprofina 
were  often  tenanted  by  Acarids.  He  says  :  "  In  nearly  all  the 
species  except  a  few  of  the  smaller-leaved  ones,  curious  little  pits 
exist  on  the  under  surface  of  the  leaves,  in  the  axils  formed  ly 
the  union  of  the  primary  veins  with  the  midrib.  The}'  are  never 
more  than  |  of  an  inch  in  length,  and  are  usually  much  less. 
Inside  they  are  lined  with  numerous  stiff  white  hairs,  which  on 
being  treated  with  caustic  potash  are  seen  to  be  composed  of  two 
or  three  cells.  So  far  as  I  have  observed,  the  pits  do  not  secrete 
anything,  and  I  am  quite  unable  to  guess  at  their  function.  They 
are  often  inhabited  by  a  minute  yellow  Acarid,  which  makes  use 
of  them  as  a  home.  Sometimes  two  or  three  Acarids  may  he 
found  in  the  same  pit,  and  they  crawl  freely  about  the  young 
leaves  and  branches.'*     (Trans.  N.Z.  Inst.  Vol.  xix.  p.  221.) 
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LuDdstrom,  quite  reasonably,  expresses  surprise  that  domatia 
have  attracted  so  little  notice.  And  hardly  less  remarkable  is  it 
that  up  to  the  present  time,  the  text  books  have  still  nothing,  or 
80  little  to  say  about  them  or  their  significance.  Nevertheless, 
they  were  long  ago  noticed  in  at  least  one  Australian  plant,  but 
having  been  relegated  to  the  category  of  "  glands" — "  that  word 
of  many  meanings,"  as  De  Bary  remarks— their  nature  seemed  to 
be  looked  upon  as  settled.  For  example,  in  Vol.  li.  of  Curtis's 
Botanical  Magazine,  published  in  1824,  there  is  a  figure  (PI.  2488) 
of  Ciifsuif  [Vitis]  antarctica  [=  F.  Baudinianay  F.v.M.],  in  which 
domatia  are  distinctly  shown,  while  the  text  mentions  *'foliis 
ovatis  laxe  serratis  glabriusculis  subtus  glandulosis."  The 
synonymy  also  shows  that  at  a  still  earlier  period  Poire t,  because 
of  the  presence  of  these  supposed  glands,  had  described  the  species 
under  the  name  of  C.  glandulosa^  "foliis  ovatis  glabris  laxe 
dentato-serratis  nervis  basi  glandulosis." 

In  1879,  at  a  Meeting  of  the  Linnean  Society  of  London, 
"  Mr.  R.  Irwin  Lynch  directed  attention  to  a  growing  example 
from  Kew  Gardens,  and  some  of  the  dried  leaves  of  Xanthosoma 
apimidiculatuviy  on  the  under  surface  of  which  peculiar  pouch- 
like excrescences  emanate  from  the  midrib  This  pseudo- 
monstrosity  is  of  remarkably  constant  occurrence."*  If  these 
excrescences  be,  as  I  think  they  are,  domatia,  the  plant  (an 
Aroid)  is  remarkable  as  being  the  only  instance  known  of  the 
occurrence  of  domatia  in  the  Monocotyledons.  Mr.  Lynch,  too,  is 
the  first,  apparently,  who  saw  anything  uncommon  in  the 
structures. 

A  few  other  references  to  what  would  now  be  called  domatia 
may  be  given. 

Trimen  says  of  Psy choir ia  bistdcala^  "Lateral  veins  often  with 
very  deep  pits  in  their  axils,  which  appear  as  warts  on  the  upper 
surface."     (**  Handbook  of  the  Flora  of  Ceylon.") 


•  Jouni.  of  Bot.  April,  1879,  p.  125,  but  not  noticed  in  the  Proceedings 
of  the  Society. 
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In  classifying  the  Cinchonas,  Howard  states  that  Pa  von  divided 
the  40  species  into  two  groups:  23  species  without  glands  (sin 
glandulas)  and  12* with  glands  (con  glandulas).  (**  Illustrations 
of  the  Nueva  Quinologia  of  Pavon,"  1862.)  C.  vilhsa,  one  of  the 
second  group  is  thus  described  :  "Folia  .  ^  .  glandulis  nonnullis 
rotundatis,  subtus  concavis,  marginibus  villosis,  supra  prumi- 
nentibus,  ad  nervorum  axillas  insertis,  supra  obscure  viridia, 
subtus  dilute."  .  .  .  **This  is  a  species  moderat^lj 
hairy  all  over,  especially  on  the  under-side  veins."  From  the 
position  of  these  so-called  glands  in  the  nerve-axils,  and  their 
appearance  in  the  figures,  I  have  no  doubt  but  that  they  are 
domatia.  Among  the  species  spoken  of  as  without  glands,  C, 
viridifolia  is  described  as  **At  nerve-axils  pilose- tomentose," 
which  is  one  of  the  forms  of  domatia.  C.  villosa  and  C.  cwtt- 
glomerata  are  mentioned  as  hairy.  This  is  contrary  to  Dr.  Lund- 
strom's  experience:  his  opinion  being  that  domatia  do  not  occur  in 
hairy-leaved  plants. 

A  doubtful  species  of  Calisaya  known  as  "naranjada"  is 
spoken  of  by  Howard  as  having  "  scrobicules  not  only  at  the 
axils  of  the  veins,  but  also  at  their  junction  with  the  smaller 
veins,  as  in  Olea  scrobiculota."  The  accompanying  figure  shows 
very  distinct  domatia,  which  are  visible  on  both  sides  of  the  leaf. 
(Journal  of  Botany,  1869,  p.  3.) 

Of  Cinchona  Ledyerinna,  Trimen  says  :  "  scrobicules  not  con- 
spicuous, mostly  confined  to  the  upper  vein-angles."  (Joum.  of 
Botany,  1881,  p.  323.) 

Martins  in  the  "  Flora  of  Brazil  "  refers  to  these  structures  in 
several  descriptions  of  the  leaves. 

Hooker  says  of  Eiaiocarpns  deutatvs^  "  with  hollows  where  the 
veins  meet  the  midrib."     (Handbk.  N.Z.  Flora,  p.  34). 

F.  V.  Mueller  remarks  of  Cuf.ania  foveoiala  :  "  The  principal 
veins  with  dimples  in  their  axils."     (Fr.  Phy.  ix.  p.  95.) 

Bentham  describes  Nejyhelium  foveolatmn  a&  "having frequently 
a  cup-shaped  cavity  in  the  axils  of  the  primary  veins."  (Fl. 
Aust.  i.  p.  466) :  Cupania  xyiocarpa,  "  with  hairy  tufts  almost 
always  conspicuous  in  the  axils  of   the  raised  primary  veins." 
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{ib.  p.  447);  the  leaves  of  Vitis  oblongata  "  with  two  large  glands 
midemeath  in  the  axils  of  the  lateral  veins":  the  leaflets  of  V.  sier- 
euiifoita  "  with  glands  or  foveoleae  in  the  axils  of  some  of  the 
primary  veins  underneath"  (ib,  p.  450).  He  also  mentions 
"  glands  "  on  the  leaves  of   F.  Baudiniana, 

Recently  G.  de  Lager heim  has  described  some  new  acaro- 
domatia  (2)  in  SoVtnnm  jasminoides  and  *V.  pseudoquina,  and  he 
refers  to  the  descriptions  in  De  Candolle*s  Prodromus  as  evidence 
of  several  other  species  being  domatia-bearing  :  he  also  discusses 
a  new  form  of  domatium  in  some  plants  of  the  genus  Cesfrtcin. 

A  great  part  of  the  observations  recorded  below  were  embodied 
in  a  paper  read  at  the  Meeting  of  this  Society  in  November,  1895, 
but  as  at  this  time  I  was  not  aware  of  Lundstrom's  paper,  I  was 
allowed  to  withdraw  it  for  the  purpose  of  re-writing  with  a  know- 
ledge of  that  author's  work. 

The  domatia  that  have  come  under  my  notice  consist  of  hollows 
in  the  under  surface  of  the  leaf,  and  always  occurring  in  vein 
axils.  Tliey  are  usually  roofed  over  either  by  an  extension  of  the 
leaf  tissues,  or  by  hairs.  They  are  distinguished  by  peculiarities 
in  the  minute  structure  of  the  part  of  the  leaf  lying  over  them. 
Those  that  are  known  to  me  I  divide  into  groups  according  to 
their  outward  structure  as  follows  : — 

Group  i. — Circular  lenticular  cavities  on  the  under  side  of  the 
leaf,  each  with  a  small  opening  and  a  thickened  rim.  Those 
found  in  Pennantia  Cunninyhamii  present  the  highest  develop- 
ment of  this  type  which  I  have  seen. 

Group  it. — Pouches  formed  by  a  widening  of  the  principal  and 
lateral  veins  at  the  axils,  the  space  being  filled  in  with  tissue  so 
as  to  form  a  triangular  pouch  or  pocket.  To  this  group  belong 
the  domatia  in  Dysoocyluin  Frnseriamnn. 

Group  Hi.—  Depressions  or  hollows  formed  by  a  thinning  of 
the  leaf  sul>8tance  at  the  axils.  Of  this  tyj)e  Viburnum  chine  use 
furnishes  the  best  example. 

Group  iv. — Bunches  of  hairs  in  the  axils  proceeding  from  the 
principal  and  secondary  veins,  such  as  are  found  in  liubus  Moorei, 
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Group  V. — Thicker  bunches  of  hairs  at  the  axils  in  plants  whidi 
have  leaves  coated  with  hairs,  as  in  Psycholria  loniceroides. 

In  groups  i.,  ii.  and  iii.  there  may  or  may  not  be  hairs  in  the 
domatium  or  round  the  edge  of  the  orifice,  or  the  hairs  may  be 
entirely  absent.  A  regular  gradation  may  be  traced  between  all 
these  formf?,  and  it  is  sometimes  difficult  to  say  in  which  category 
a  particular  domatium  should  go.  I  think  that  this  arrangement 
is  the  most  natural,  for  as  will  be  seen  it  is  much  the  same  as  the 
consecutive  steps  in  the  development  of  the  domatium  of 
Pennantia,*^ 

Group,  L 

Pennantia  Cunninghamii,  Miers. — In  this  plant,  Domatia 
probably  reach  their  highest  development.  They  occur  most 
conunonly  at  the  first  axils  of  the  secondary  veins,  but  are  some- 
times to  be  found  in  the  axils  of  the  principals  and  secondaries, 
and  very  often  on  the  ramifying  veins  at  junctions  (fig.  1).  They 
vary  from  9  to  60,  and  I  have  counted  more  than  100  on  one  or 
two  leaves.  They  are  very  constant  in  occurrence.  But  some 
time  ago  I  found  two  plants  on  opposite  sides  of  a  creek,  and 
within  a  few  yards  of  each  other,  in  one  of  which  every  leaf  had 
upwards  of  30,  while  many  on  the  other  had  none,  and  the 
majority  only  a  few.  But  this  was  the  only  plant  out  of  some 
hundreds  which  I  examined  that  was  in  this  condition.  On 
recently  visiting  these  plants,  I  find  that  all  the  young  leaves  on 
the  plant  formerly  without  domatia  have  them  in  normal  numbers 
and  perfect  in  development  on  the  mature  leaves.     It  will  be  seen 


•  Since  completing  this  paper  I  have  observed  in  Mackaya  htila^  Harv^ 
(Acanthacese)  rows  of  white  hairs  with  crimson  tips  on  the  main  and 
secondary  veins  at  the  axils  ;  and  triangular  pouches  in  the  leaves  of 
Enpatorium  ripariumy  Kegel.  (Composite).  This  last  is  interesting,  as  it  is 
an  herbaceous  plant,  in  which  Lundstrom  supposed  domatia  did  not  occur. 
I  have  also  received,  through  the  kindness  of  Mr.  R.  T.  Baker,  herbariam 
specimens  of  Weinmajinia  pamculosa^  F.v.M.  i  =  Ackama  Afuelleriy  Benth.), 
which  possess  the  most  remarkable  domatia  I  have  yet  seen.  I  hope  to 
describe  these  hereafter  when  I  am  able  to  examine  fresh  specimens.  They 
certainly  ditfer  from  the  five  types  enumerated  above. 
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that  the  absence  of  cavities  in  some  species  is  a  by  no  means 
QDcommon  occurrence,  and  Lundstrom  and  Lagerheim  note  the 
same  fact. 

The  upper  surface  of  the  leaf  is  extremely  glossy  and  dark 
green ;  the  under  side  is  duller  and  lighter  in  colour.  When 
dipped  in  water,  the  upper  wets  readily,  while  the  water  gathers 
in  patches  on  the  under  side,  as  if  it  were  greasy.  The  pits  appear 
on  the  upper  surface  as  very  distinct,  though  small,  domed  pro- 
tuberances, circular  or  elliptical  in  outline  (fig.  3);  they  are  flatter- 
on  the  under  side  (tig.  2).  They  vary  in  size  in  mature  leaves 
from  1  to  3  5  mm.  in  diameter  (outside  measurement),  and  the 
depth  is  usually  two-thirds  of  the  diameter.  The  opening  is 
small  and  usually  circular,  and  in  the  largest  about  -75  mm.;  it  is 
surrounded  by  a  thickened  rim  in  which  are  vascular  bundles 
proceeding  from  the  veins  between  which  it  occurs;  the  rim  is 
lighter-coloured  than  the  rest  of  the  leaf.  The  interior  is  usually 
lined  with  1 -celled  hairs.  Stomates  occur  plentifully  on  the  lower 
side  of  the  leaf,  but  they  are  absent  in  the  domatia  and  on  the 
upper  side  of  the  leaf.  The  pits  are  often  inhabited  by  minute 
Acari,  and  their  ova  and  excrement  are  also  found  in  them.  The 
mites  sometimes  quit  the  cavities  and  wander  about  on  the  under 
surface  of  the  leaf.  I  have  also  seen  similar  Acari  in  the 
stomatal  cavities  of  Banksia,  in  the  rolled  leaves  of  Ricinorarpuny 
<fcc.,  and  in  any  other  cracks  or  cavities  suitable  for  shelter  in 
plants. 

The  microscopic  examination  of  sections  of  the  domatia  cut  at 
right  angles  to  the  midrib  and  vertically,  as  regards  the  blade  of 
the  leaf,  shows  the  structure  described  below,  which  is  pretty 
constant  in  all  the  domatia  I  have  cut.  Beginning  at  the  upper 
surface  of  the  leaf,  i.e.,  on  the  upper  leaf -surf  ace  there  are — 

(1)  The  cuticle,  which  is  thin  (fig.  5a). 

(2)  An  epidermis  composed  of  one  layer  of  small  oblong  cells 
(fig.  56). 

(3)  A  single  layer  of  hypodermal  cells  (5«)  much  larger  than 
those  of  the  epidermis,  and  from  elliptical  to  oblong  in  shai>e,  with 
thickening  at  the  angles.     These  cells  are  very  thick-walled,  and 
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in  other  parts  of  the  leaf  have  little  protoplasmic  conteDts;  but 
over  the  dome  they  are  richer,  and  often  contain  chloroplasta 
From  their  varying  appearance  in  leaves  of  different  ages  I 
believe  this  layer  is  derived  from  the  next  below. 

(4)  The  palisade-tissue  (5rf)  consisting  of  two  rows  of  short 
oblong  cells,  their  long  diameter  being  horizontal  instead  of 
vertical.  These  cells  contain  many  (up  to  seven)  very  large 
chloroplasts. 

(5)  A  layer  of  spongy  parenchyma  (5/)  containing  also  ver}'  large 
chloroplasts.  In  this  particular  region  this  tissue  can  scarcely 
be  termed  spongy,  as  it  is  composed  of  oblong  cells  laid  over  each 
other  like  bricks  in  a  wall;  but  away  from  the  summit  the  cells 
are  branching  and  form  the  usual  network,  and  the  most  open 
part  lies  all  round  the  perimeter  of  the  ca^aty.  The  dense  layer 
over  the  roof  is  characteristic  of  the  domatia  in  all  the  plants  I 
have  examined.  In  the  lamina,  at  a  short  distance  from  the 
cavity,  the  intercellular  spaces  are  arranged  perpendicularly,  and 
extend  from  the  lower  epidermis  to  the  palisade-tissue  above,  the 
stomata  opening  as  usual  into  the  spaces.  All  through  the  leaf 
in  this  region  there  are  cells  not  to  be  distinguished  in  a  fresh 
section,  but  which  stain  very  deeply  with  any  stain,  and  more 
especially  with  haematoxylin,  they  become  quite  opaque  before 
the  rest  of  the  section  is  sufficiently  stained  (5^).  These  cells  are 
very  rich  in  tannin,  and  with  ferric  chloride  give  a  greenish  black 
reaction.  There  are  also  ducts  in  the  vascular  bundles  of  the 
veins  on  each  side  of  the  cavity  filled  with  the  same  substance. 
The  tannin-sacs  are  arranged  in  two  parallel  layers,  one  just  under 
the  palisade-tissue,  the  other  at  the  bottom  of  the  layer  of  sponjg^ 
parenchyma,  and  resting  on  the  inferior  epidermis.  All  round 
the  domatia  the  two  layers  coalesce,  and  then  open  out  again 
the  upper  set  going  into  the  roof  and  the  lower  to  the  floor,  and 
extending  right  to  the  rim  of  the  mouth.  The  lower  layer  is  less 
continuous,  and  thinner  than  the  upper. 

(6)  The  inner  epidermis  of  the  cavity  (5^)  continuous  with  and 
similar  to  the  epidermis  of  the  rest  of  the  under  side,  but  thinner. 
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(7)  The  inner  cuticle  (5A).  Through  this  penetrate  unicellular 
hairs  (fig.  10)  which  are  epidermal  outgrowths,  and  are  thick- 
walled  and  destitute  of  contents.  They  are  rarely  septate  as 
shown  in  the  figure,  but  usually  resemble  those  of  Coprosma  lucida 
(fig.  11).     This  cuticle,  as  above  remarked,  has  no  stomata. 

The  same  layers,  omitting  the  palisade-parenchyma,  are  met 
with  in  the  floor  of  the  cavity,  but  in  reversed  order,  and  in  the 
rim  is  a  vascular  bundle  composed  of  five  or  six  vessels. 

On  examining  leaves  of  various  stages  of  growth,  1  find  that  in 
leaves  5-9  mm.  in  length,  the  domatia  appear  as  slight  hollows. 
In  leaves  1-9  cm.  long  I  find  the  hollow  deeper,  and  a  little  tuft  of 
hairs  in  the  angle.  These  are  of  two  kinds :  the  ordinary  pointed 
hair  (fig.  10)  and  short  thick  ones  composed  of  four  almost 
globular  cells.  In  a  leaf  of  4  cm.  long  a  thickening  is  apparent 
along  the  sides  of  the  veins,  making  a  triangular  pocket  as  in 
Group  ii.,  and  the  hairs  project  from  this.  At  5  cm.  long  the 
thickening  begins  to  extend  across  the  mouth  from  the  sides,  so 
that  there  is  a  hollow  surrounded  by  a  ridge.  Up  to  this  stage 
the  whole  of  the  under  side  of  the  leaf  is  a  purplish-brown  in 
colour,  but  the  ridge  is  a  very  bright  green.  The  ridge  had 
jrrown  higher  all  round  in  leaves  5-5  cm.  long,  and  a  few  hairs 
had  grown  on  the  front  part  of  the  ridge,  their  points  directed 
towards  the  centre  of  the  hollow.  In  leaves  6  cm.  long  the  greater 
height  makes  the  cavity  appear  much  deeper.  At  8  cm.  the  ridge 
has  reached  its  full  height,  and  there  are  a  few  hairs  on  the  out- 
side of  the  ridge — simple  and  pointed.  The  doraatia  are  com- 
pletely formed  when  the  leaf  is  11  cm.  long,  and  no  further 
alteration  takes  place  except  that  in  leaves  a  year  old  there  are 
fewer  hairs  in  the  interior  of  the  domatium.  The  leaves  reach  a 
length,  when  full  grown,  of  16  cm.  and  upwards.  In  examining  a 
large  series  of  young  leaves,  I  found  no  Acari  present  until  the 
(loniatiura  was  fully  formed.  This  fact  has  an  important  Ijcaring 
on  Dr.  Lundstrom's  theory  of  the  meaning  of  the  structures. 

CopROSMA  LUCIDA.,  Forst. — This  plant  also  belongs  to  Group  i. 
The  domatia  are  very  large  and  highly  developed.  They  occur 
in  the  axils  of   the  secondary  veins    and    midrib,  in    pairs,  or 


768         DOMATIA  IN  CERTAIN  AUSTRALIAN  AND  OTHER  PLANTS, 

alternately.  They  vary  in  number  from  3-8.  They  rarely  occur 
in  the  forTcs  of  the  secondary  veins.  The  leaf  is  very  dark  green, 
and  has  a  varnished  upper  surface;  it  is  lighter  in  colour  and 
duller  below.  It  wets  readily  on  the  upper  side,  but  is  greasy  on 
the  under  side.  It  is  very  thick,  fleshy  and  soft,  and  the  rim  of  the 
cavities  does  not  project  beyond  the  veins  as  in  Pennaniia.  They 
show  above  as  slight  rounded  projections  and  have  a  round  orifice 
below,  surrounded  by  a  slightly  thickened  rim,  the  thickening 
being  internal.  Internally  they  are  lenticular,  2-3  mm.  in  external 
diameter  and  the  opening  -5-1  mm.  The  interior  cavity  is  pro- 
portionately smaller  than  in  Pennaniia.  The  rim  is  lighter  in 
colour  than  the  rest  of  the  under  surface.  The  interior  is  lined 
with  thick-walled  unicellular  hairs  (fig.  11),  and  hairs  of  the  same 
kind  occur  on  the  midrib  below,  sparsely  on  its  upper  surface,  and 
very  plentifully  in  the  channel  of  the  petiole  in  young  leaves.  A 
section  of  the  cavity  perpendicular  to  the  plane  of  the  leaf  and 
across  the  axis  of  the  cavity  shows  the  following  stracture, 
beginning  on  the  roof — the  upper  surface  of  the  leaf : — 

(1)  The  cuticle. 

(2)  The  epidermis,  composed  of  one  layer  of  small  elliptical  or 
oblong  thick-walled  cells. 

(3)  A  single  hypodermal  layer  of  oblong  cells  with  thickened 
walls,  and  almost  always  without  protoplasmic  contents. 

(4)  The  palisade-parenchyma,  made  up  of  four  or  five  rows  of 
oblong  cells  little  longer  than  wide,  and  very  rich  in  chroniato- 
phores,  sometimes  as  many  as  20  lining  a  single  cell.  Besides 
these,  there  is  often  a  highly  refractive  globule,  yellowish-green 
in  colour,  and  like  an  oil  drop,  which  dissolves  in  ether  and  is 
probably  a  resin  or  oil.  The  cells  of  the  highest  row  are  much 
larger  than  those  of  the  lower  ones,  each  succeeding  layer  being 
of  smaller  cells.  The  outer  cells  are  here  and  there  empty,  and 
occasionally  a  whole  row  is  in  this  state,  and  then,  except  for  the 
vertical  position,  they  resemble  the  hypodermal  layer,  and  as  in 
Pennaniia  the  latter  appears  to  be  derived  from  them.  Under 
this  lies  : — 
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(5)  A  thick  layer  of  spongy  parenchyma,  arranged  in  a  network, 
but  very  closely,  and  with  few  intercellular  spaces,  and  these 
very  small.  The  cells  of  this  layer  are  small.  At  the  sides  of 
the  cavity  they  are  larger  and  looser  in  arrangement,  so  that  the 
perimeter  of  the  cavity  is  surrounded  by  this  more  open  network  of 
cellH,  which  gradually  passes  into  the  ordinary  spongy  parenchjmtta 
of  the  rest  of  the  leaf.  Here  the  intercellular  spaces  are  regularly 
arranged,  and  extend  from  the  lower  epidermis  to  the  palisade- 
tissue.  These  cells  also  have  very  many  chloroplasts,  and  those 
nearest  to  the  palisade  cells  have  the  oil  globules  above  mentioned. 
But  there  are  none  of  the  tannin- sacs  noted  in  Pennantiay  and  in 
the  densest  part  they  are  never  arranged  like  brickwork  as  in 
that  species. 

(6)  A  single  layer  of  epidermis,  the  cells  thick-walled,  and  the 
ca%ity  circular  in  outline.  From  this  proceed  the  unicellular 
thick-walled  hairs  springing  from  much  enlarged  cells,  and  some- 
times but  rarely  septate. 

(7)  The  cuticle  of  the  inside  continuous  with  that  of  the  lower 
side  of  the  leaf.  No  stomata  occur  in  the  cavity,  but  they  are 
found  up  to  the  very  margin  of  the  orifice.  Vascular  bundles 
occur  in  the  spongy  parenchyma  all  round  the  cavity. 

In  the  floor  of  the  cavity  all  these  layers  except  the  palisade- 
tissue  and  the  hypoderma  occur  in  reversed  order.  The  develop- 
ment of  the  domatia  in  young  leaves  takes  place  much  as  in 
PeuHantiay  but  the  unicellular  hairs  appear  later,  only  the  4-celled 
hairs  being  present  at  first. 

The  points  of  resemblance  between  Pennantia  and  Coprosma 
are  the  dense  spongy  parenchyma  over  the  roof  and  round  the 
cavity,  and  the  epidermal  hairs  inside  and  at  the  mouth.  The 
differences  are  the  occurrence  of  tannin-sacs  in  Pennantia  and  not 
in  Coprosnui,  and  the  non-occurrence  of  oil  globules  in  the  cells, 
and  of  hairs  on  the  outside  of  the  leaves  in  the  former. 

Coprosma  fcetidissima,  Forst. — I  have  seen  dried  leaves  only 
of  this  and  the  following  seven  species,  and  am  not  able  therefore 
to  give  particulars  of  the  minute  structure.  In  this  species  the 
domatia  are  in  the  axils  of  the  second  and  third  pairs  of  veins 


U.  UUNNINGHAMII,  Kook.  t. — The  domati 
wise  like  those  of  C.  lucida. 

C.  8PATIIULATA,  A.  Cunn. — As  might  h 
small  size  of  the  leaf,  the  2-4  domatia  are  \ 

C.  Baueriana,  Hook.  f. — Dr.  Lundstrom 
vation  of  cultivated  plants,  says  that  the  d 
are  hairless.  I  find  that  my  notes  afford  no 
hairs  are  present  in  the  herbarium  specimen 
simply  noted  that  they  resemble  those  of  C 

C.  graxdiflora,  Hook.  f. — The  domati 
openings  slits  parallel  to  the  midrib. 

Canthium  lucidum,  Hook,  et  Arn.— The 
axils  of  the  second  pair  of  veins  and  the  m 
up  in  the  forks.  They  are  two  in  all  I 
Betohe  informs  me  that  they  are  often  entii 
is  a  very  glossy  one.  The  openings  are  cin 
diameter,  the  rim  is  raised  and  light-coloure 
it.     So  far  as  I  can  see  there  are  no  hairs  j 

C.  OLEiFOLiUM,  Hook. — The  leaf  is  evidf 
«Hand]xK^k  of  the  Flora  of  N.S.W.'  is 
shining."  The  pouches  are  situated  in  the 
second  pairs  of  veins  and  midrib,  and  are  s! 
are  4  in  number,  but  as  in  the  preceding  sj 
The  opening  is  triangular  or  circular,  anc 
and  contains  vessels.     No  haii*s  were  seen  i 

T^AvniA    MnoRET.  F.v.M. —  Th«    Hninn.tia 
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(1)  The  cuticle,  which  does  not  differ  from  that  elsewhere  on 
the  leaf. 

(2)  A  thick-walled  epidermis,  the  cells  often  containing  proto- 
plasm. 

(3)  A  row  of  bottle-shaped  cells,  of  ver}'  large  size,  arranged 
touching  each  other  at  their  large  ends,  but  with  spaces  between 
the  necks,  which  point  to  the  mesophyll  (fig.  14a).  This  occurs 
over  all  the  leaf. 

(4)  The  palisade-tissue  which  fiUs  in  1>etween  the  necks  of  the 
bottle-like  cells  and  below  them.  This  is  moderately  dense,  and 
the  cells  full  of  chloroplasts. 

(5)  A  layer  of  close  spongy  parenchyma,  which  in  all  parts  of 
the  leaf  is  penetrated  a  little  above  the  lower  epidermis  by 

(6)  A  layer  of  thick- walled  apparently  empty  cells  (fig.  146), 
which  stain  very  deeply,  and  are,  I  think,  4-armed,  as  whether 
sections  are  made  parallel,  or  at  right  angles  to  the  midrib,  cut 
ends  are  seen,  circular  and  thick- walled.  Both  these  and  the  bottle 
cells  give  a  bright  purple  with  ferric  chloride,  and  are  most  likely 
tannin-sacs  as  in  Fennanda.  In  fresh  sections  both  kinds 
of  cells  are  transparent  and  colourless,  but  in  old  spirit  specimens 
they  are  bright  brown.  This  layer  divides  in  the  same  way  as 
that  in  Pennantiaj  one  part  going  to  the  roof  and  the  other  to 
the  floor  of  the  domatium.  Those  above  are  of  normal  size, 
while  those  below  are  smaller  and  more  scattered. 

(7)  The  epidermis  resembling  that  of  the  upper  surface. 

The  roof  and  floor  of  the  domatia  are  irregular,  almost  papillose, 
and  stomata  occur  in  great  numbers  on  the  elevations.  Vessels 
are  present  in  all  the  walls. 

R.  STIPULARI8,  F.v.M. — The  leaf  is  very  large,  thick,  fleshy  and 
shining,  and  has  very  thick  veins.  The  cavities  are  small  and 
clmjely  covered  inside  with  hairs  like  those  of  Coprosma.  These 
all  point  towards  the  orifice,  so  that  looking  down  into  it  a  close 
mat  of  points  fills  up  the  opening.     This  last  is  small  and  elliptical. 

The  epidermis  is  thick-walled;  the  palisade-parenchyma  is  com- 
posed of  5  or  6  rows  of  small  oval  cells  closely  packed;  the  spongy 
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parenchyma  is  also  composed  of  oval  cells,  with  small  and  few 
intercellular  spaces.  The  hairs  have  an  enlarged  cell  at  the  base 
and  are  thick-walled  and  destitute  of  contents. 

R.  CHART  ACE  A,  F.v.M. — In  herbarium  specimens  imperfect 
domatia,  and  bunches  of  hairs  were  seen  in  the  axils  of  midrib 
and  secondary  veins,  but  fresh  leaves  showed  no  sign  of  them. 
I  cut  sections  through  the  axils  and  found  a  few  minute  hairs,  but 
no  approach  to  the  characteristic  structure  described  in  the  fore- 
going species.  I  was  struck,  however,  by  the  packing  of  l^u^e 
collenchyma  cells  on  the  upper  side  of  the  midrib  and  veins. 
These  stained  very  deeply,  and  when  tested  with  ferric  chloride 
gave  the  same  purple  reaction  as  R,  Moorei, 

MoRiNDA  JASMINOIDES,  Cuun. — This  is  a  climbing  plant.  The 
cavities  are  usually  high  up  in  the  axils  of  the  third  pair  of  veins 
and  midrib.  They  are  opposite  or  alternate.  There  are  from  one 
to  four,  but  are  sometimes  absent.  The  leaves  are  rather  thin, 
dark  green,  but  not  very  glossy.  The  domatia  project  very 
much  on  the  upper  side  of  the  leaf,  and  but  slightly  on  the 
lower.  They  are  very  large,  and  look  like  blisters  or  galls 
externally.  They  vary  from  1-5  mm.  long.  The  openings  are 
sometimes  of  the  full  size  of  the  cavity,  but  usually  they  are 
small  and  circular.  There  is  sometimes  a  ridge  parallel  with  the 
vein,  thus  forming  a  channel  leading  to  the  orifice.  The  rim  is 
slightly  thickened  and  lighter-coloured  than  the  rest  of  the  leaf. 
Many  vessels  occur  in  it  and  in  the  roof.  Ordinarily  there  are  no 
hairs  on  the  interior,  which  is  quite  smooth  and  has  large  stomata 
in  all  parts.  The  minute  structure,  as  seen  in  transverse  sections, 
differs  somewhat  from  that  found  in  the  previous  plant.  Begin- 
ning as  before  at  the  summit  of  the  roof  on  the  upper  surface  of 
the  leaf,  we  meet  with  : — 

(1)  A  thin  cuticle. 

(2)  An  epidermis  here  composed  of  very  large  oblong  cells  with 
thin  walls,  the  longer  diameter  being  horizontal.  But  over  the 
rest  of  the  lamina,  the  cells  are  longer  vertically,  and  of  great 
depth  in  proportion   to  the  mesophyll.      The  upper  and  lower 
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epidermis  taken  together  are  as  thick  as,  or  thicker  than  the  layers 
between.  The  epidermal  cells  are  very  clear  and  free  from 
contents. 

(3)  The  palisade-parenchyma  composed  of  two  rows  of  very 
small  oblong  cells,  the  inner  row  smaller  and  rounder  than  the 
outer  and  very  clasely  packed. 

(4)  A  very  dense  spongy  parenchyma,  becoming  more  open 
near  the  domatium.  Both  this  and  the  palisade  layer  are  very 
dense  all  through  the  leaf  and  very  full  of  clilorophyll  bodies,  so 
that  it  is  difficult  even  in  the  thinnest  sections  to  make  out  the 
structure.  I  found  hydrate  of  chloral  most  useful  in  clearing  the 
sections, 

(5)  The  epidermis  of  the  domatium,  in  two  layers,  the  inner 
c<>m{>ose<i  of  larger  cells. 

(6)  The  inner  cuticle,  through  wliich  stomata  open  in  all  parts 
of  the  cavity.  The  same  layers  occur  in  reverse  order  in  the  floor, 
and  running  from  the  midrib  and  vein  is  an  extension  of  the 
round  strengthening  cells  which  occur  outside  these. 

The  alK)ve  is  a  description  of  the  domatium  in  an  ordinary 
healthy  state.  I  have  rarely  seen  Acari  in  them.  But  some 
time  ago  I  came  across  a  plant  with  very  large  domatia  which 
were  evidently  in  an  unhealthy  state,  being  pale  or  brown,  or 
even  black.  On  examining  them,  I  found  that  all  the  unhealthy 
domatia  contained  numl)ers  of  Acari  and  their  ova.  Sections  of 
these  showed  the  palisade  and  spongy  parenchyma  cells  greatly 
swollen  and  very  irregular  in  shape,  and  undistinguishable  from 
each  other.  Brownish  patches  occurred  here  and  there,  and  also 
in  places  a  number  of  cells  had  taken  a  bright  crimson  colour. 
In  some  of  the  cells  of  the  raesophyll  there  was  a  deposit  of 
granular  matter  on  the  walls.  The  epirlermal  cells  were  normal 
as  to  shape,  but  even  larger  than  ordinary.  Where  ova  rested 
on  the  interior  of  the  domatium,  the  cells  were  dark-colounHl  and 
very  closely  placed.  At  the  mouth,  hairs  of  the  same  kind  as  in 
Pttmuintia  were  placed.  In  three  sections  from  the  same  domatium 
I  counted  ninety-two  ova,  besides  several  young  and  mature  Acari. 
51 
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The  mites  were  the  same  species  as  are  usually  found  in  domatia. 
They  appear  to  be  very  near,  if  not  identical  with,  the  Gaina9u$ 
figured  by  LundStrom.  There  could  not  be  any  doubt  but  that 
the  mites  had  an  injurious  effect,  and  this,  with  another  case  to 
be  referred  to,  was  the  only  instance  I  have  seen  of  the  little 
animals  being  hurtful  to  the  plant.  But  there  was  no  sign  of  the 
peculiar  alterations  and  structures  which  are  caused  by  Phytophu 
and  some  other  noxious  mites. 

Tarrietia  actinophylla,  C.  Moore.— The  leaves  are  digi lately 
compound,  and  when  young  are  studded  with  star-shaped  peltate 
hairs,  especially  on  the  midrib.  The  domatia  are  in  the  leaflets 
in  the  axils  of  the  secondary  veins  and  the  midribs.  They  do  not 
occur  in  the  lower  part  of  the  leaflet  nor  near  its  tip.  In  the 
same  leaflet  some  veins  are  in  pairs  opposite,  and  others  alternate*; 
the  domatia  thus  are  in  pairs  or  single.  In  three  leaflets  examined 
by  me  there  were  1 4,  1 5  and  1 7.  The  leaf  is  strong  in  texture 
and  smooth,  shining  on  the  upper  surface,  but  not  varnished.  It 
wets  readily  on  this  side,  but  on  the  lower  surface  the  water  runs 
together  and  passes  down  the  vein  channels;  it  does  not,  however, 
enter  the  domatia,  as  the  orifice  is  too  small.  The  pits  are  formed 
by  a  widening  of  vein  and  midrib  running  out  towards  each  other 
and  almost  meeting  in  the  centre  (fig.  15),  thus  forming  a  depres- 
sion leading  into  the  domatium.  Sometimes,  however,  the  ridges 
meet,  and  then  the  mouth  is  circular.  I  have,  therefore,  put  this 
form  in  Group  i.  although  it  really  is  transitional  between 
i.  and  ii.  The  thickened  part  is  lighter  in  colour  than  the  rest  of 
the  under  side  of  the  leaf.  There  are  no  stomata  on  the  upper 
surface,  but  they  are  plentiful  below  and  of  small  size.  N^one  are 
found  in  the  interior  of  the  domatium.  The  latter  are  1-2  mm. 
in  diameter.  Vascular  bundles  are  plentiful  in  both  walls  and  rim. 
The  interior  is  lined  with  stiff  hairs  like  those  of  Coprosmay  the 
points  all  being  directed  to  the  orifice.  Acari  were  observed  in 
the  domatia.     The  layers  in  a  section  of  the  pit  were  as  follows:— 

(1)  A  rather  thick  cuticle. 

(2)  The  epidermis,  the  cells  thick-walled  and  with  bright  brown 
contents  which  give  the  tannin  reaction  faintly  with  ferric  chloride. 
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(3)  The  palisade-parenchyma,  consisting  of  long  cells,  arranged 
in  two  layers,  and  very  full  of  chloroplasts. 

(4)  The  spongy  parenchyma,  denser  here  than  elsewhere  in  the 
leaf,  but  yet  more  open  than  in  Pennantia  or  Coprosma.  It  has 
a  layer  of  tannin-sacs,  but  not  very  rich  in  tannin 

(5)  The  inner  epidermis,  thick-walled  and  with  brown  contents. 

(6)  The  cuticle,  through  which  project  hairs,  without  stomata. 
The  floor  has  cuticle,  epidermis,  spongy  parenchyma  (denser  than 
that  in  the  roof),  epidermis,  and  outer  cuticle.  The  stomata  in 
the  lower  epidermis  extend  to  the  very  edge  of  the  mouth. 

The  brown  contents  of  the  epidermal  cells  are  found  all  over 
the  leaf,  and  appear  solid  and  squarish  in  outline.  The  hairs  of 
the  domatium  have  also  brown  contents,  often  broken  up  so  as  to 
resemble  a  string  of  beads. 

ViTEX  LiTTORALis,  Forst. — Mr.  E.  Betche  discovered  that  the 
herliarium  specimens  of  this  plant  in  the  museum  of  the  Sydney 
Botanical  Gardens,  collected  in  New  Zealand  by  Mr.  T.  Kirk, 
have  well  marked  domatia,  but  on  examining  the  growing  plant 
in  the  gardens  none  could  be  seen.  Many  domatia-bearing 
plants  show  this  inconstancy,  but  I  have  not  been  able  to  trace 
the  cause.  It  must  be  remembered,  however,  that  young  leaves 
show  nothing  but  the  depression  in  the  angle,  to  the  naked  eye, 
or  even  to  the  hand  lens.  In  this  way  I  think  it  happened  that 
a  plant  of  Uodgkinaonia  to  be  referred  to  was  recorded  as  being 
without  these  structures.  From  the  above  causes  I  am  compelled 
to  speak  only  of  dried  material  of  this  species.  The  opening  is 
circular,  the  rim  very  much  thickened,  and  the  domatium  projects 
beyond  the  surface  of  the  leaf  both  above  and  below.  They  are 
placed  in  the  main  axils  and  are  4-8  in  number.  I  attempted 
sections  after  prolonged  soaking  in  glycerine  with  a  little  spirit, 
and  succeeded  in  cutting  them  fairly  thin,  but  the  cells  were  much 
distorted,  and  I  could  only  see  that  the  arrangement  of  layers 
resembled  that  in  other  plants,  and  that  there  were  no  hairs  in 
the  cavity  or  round  the  orifice. 

PsYCHOTRiA  Carronis,  C.  Moore,  et  F.v.M — I  have  seen  only 
herl)arium  specimens  of  this  plant.      The  domatia  occur  in  the 
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main  axils  and  are  very  large,  with  a  wide  elliptical  opening.     I 
could  see  no  hairs  present  anywhere. 

P.  CYMOSA,  Ruiz,  et  Pav. — The  pouches  occur  in  the  principal 
axils  and  have  a  circular  opening.  The  microscopic  structure 
resembles  that  of  Coprosma  lurcida,  having  the  same  dense  layers 
of  palisade-tissue  composed  of  small  cells  very  rich  in  chromato- 
phores.  The  hairs  are  different,  being  septate,  with  as  many  as 
thirteen  divisions  (^g.  9).  They  have  little  or  no  cell  contents. 
There  are  no  stomata  in  the  cavities. 

P.  BisuLCATA,  . — I  have  not  seen  this  plant,  and  I  am 

indebted  to  Mr.  E.  Betche  for  the  information  that  Trimen  (3) 
says  of  the  leaf,  "Lateral  veins  often  with  deep  pits  in  their 
axils,  which  appear  as  warts  on  the  upper  surface." 

The  above-mentioned  plants  are  all  in  which  I  have  seen  this 
highly  developed  form  of  domatium,  but  Lundstrom  (1)  describes 
a  large  number  of  other  species  which  have  it,  mostly  Australian. 

Group  a. 

DvsoxvLUM  Fraserianum,  Benth — The  domatia  are  in  the 
principal  axils  of  the  leaf  or  leaflet;  and,  so  far  as  I  have  seen,  this 
form  never  occurs  in  the  secondaries.  Sometimes  they  are  found 
on  only  one  side  of  the  midrib,  but  generally  on  both.  They  vary 
in  numl>er  from  one  to  twelve.  The  leaves  of  a  plant  growing  in 
a  shady  situation  are  very  dark  green  and  shining,  on  the  under 
side  lighter.  From  a  sunny  spot,  they  are  much  lighter  in  colonr 
and  smaller.  The  leaf  wets  readily  on  the  upper  side,  but  is 
greasy  l)elow.  The  pits  do  not  appear  much  on  the  upper  side  of 
the  leaf,  but  on  the  lower  side  they  are  very  prominent,  some- 
times projecting  above  the  leaf  surface  3  mm.,  and  then  are  corkv 
and  diseased-looking.  The  size  is  on  an  average  3x2  mm.  The 
opening  is  wide  and  arched  (fig.  6).  Vessels  occur  in  the  walk 
The  interior  is  hairy,  the  points  of  the  hairs  projecting  from  ihe 
mouth.     There  are  no  stomata  inside  the  domatium. 

The  substance  of  the  domatium  roof  consists  of — (1)  cuticle; 
(2)  epidermis;  (3)  close  palisade-tissue  in  two  layers  of  verr 
narrow  cells,  which  are  nearer  the  normal  shape  and  arrangement 
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than  any  I  have  seen  in  other  plants;  (4)  close  spongy  paren- 
chyma; (5)  epidermis;  and  (6)  cuticle.  Here  and  there  in  the 
spongy  parenchyma  occur  spherical  interspaces  of  large  size  and 
destitute  of  contents.  In  the  diseased -looking  domatia  of  great 
thickness  I  found  that  the  spongy  parenchyma  layer  was  of 
greater  thickness,  the  hairs  absent,  and  the  roof  and  floor 
epidermal  cells  filled  with  a  red  substance  which  formed  a  thick 
layer  on  both  roof  and  floor.  I  fancy  that  this  diseased  state  is 
caused  by  some  insect  (not  a  mite ',  taking  up  its  abode  in  the 
domatia  as  I  repeatedly  found  remains  in  sections  of  some  rather 
large  insect.  The  mites  were  found  in  a  few  of  the  domatia,  and 
in  all  the  domatia  were  found  dust,  pollen  grains,  and  both  spores 
and  mycelium  of  fungi.  It  is  rather  remarkable  that  these  should 
be  80  plentiful,  as  from  the  mouth  opening  towards  the  apex  of 
the  leaf,  and  the  leaf  itself  having  a  horizontal  position,  they 
could  scarcely  be  washed  in  by  rain,  especially  as  they  are  on  the 
under  side  of  the  leaf.  I  did  not  find  such  quantities  of  foreign 
matter  in  any  other  domatia,  even  of  those  with  orifices  as  large. 
But  Dr.  Lundstrom  notes  the  same  kind  of  thing  in  many  species 
examined  by  him. 

Cedrela  australis,  F.v.M. — The  domatia  are  like  those  of  the 
last  plant,  but  flatter;  stomata  occur  in  the  inside  and  there  are 
none  of  the  spherical  intercellular  spaces  mentioned  above. 

In  very  young  leaves  (10  x  1*5  mm.)  the  under  side  of  the  leaf 
is  covered  all  over  with  hairs;  as  the  leaf  grows  older,  the  hairs 
drop  oS,  except  those  in  the  axils  where  domatia  are  to  form. 
The  hairs  are  of  two  kinds,  pointed  and  thin,  and  short  4-celled 
hair:i  filled  with  bright  brown  matter.  These  persist  for  some 
time  on  the  general  leaf  surface,  and  in  the  axils.  They  are 
probably  coUeters.  In  a  leaf  10x3  mm.  I  found  the  hair  tufts 
and  a  slight  widening  of  the  veins  in  the  axils,  and  in  larger-sized 
leaves  the  tissue  widens  progressively.  But  the  domatia  have 
not  reached  their  full  development  even  when  the  leaf  is  full 
grown  as  to  size.  It  is  only  when  the  leaf  has  gained  its  mature 
hardness  and  consistency  that  the  process  of  growth  in  the 
domatia  is  complete. 
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ELiEOCARPUS   GRANDIS,  F.V.M. 
E.  CYANBUS,  Ait. 

El^ocarpus  longifolius,  C.  Moore 


The  domatia  of  these 
three  species  resemble  those 
ab*eady  described  under 
Pysovylum  and  Cedrela^hni 
E.  grandia  has  very  long 
slender  hairs,  and  E,  cyi- 
^netis  has  none. 
HoDOKiNSONlA  OVATIFLORA,  F.V.M.— Herbarium  specimens  of 
this  plant  showed  very  distinct  bunches  of  hairs  in  the  axils, 
especially  one  taken  from  a  cultivated  plant  in  the  Sydney 
Botanical  Gardens.  But  on  examining  fresh  leaves  (young)  from 
the  same  plant,  no  hairs  could  be  seen  with  a  hand  lens.  I  cut 
some  sections  of  the  axils,  however,  and  found  that  a  very  small 
hairy  depression  did  exist,  and  examination  of  numbers  of  sections 
revealed  a  slight  extension  of  tissue  from  vein  to  midrib.  I  have 
no  doubt,  therefore,  that  mature  leaves  of  the  plant  would  show 
that  it  should  be  placed  in  Group  ii.  The  hairs  are  few  in  numl)er, 
straight  and  septate. 

ViTis  Baudiniana,  F.v.M. — I  have  placed  this  form  in  Group  ii. 
because  though  ordinarily  it  presents  a  marked  difference  in  the 
shape  of  the  triangular  pouch,  yet  it  is  a  modification  of  that 
shape,  and  in  addition,  all  stages  may  be  found  from  the  triangular 
form  almost  to  the  sunken  cavity  with  a  circular  orifice.  They 
occur  in  the  axils  of  the  lateral  veins  and  midrib,  but  are  frequently 
present  in  the  secondary  vein -axils  also,  two  or  three  on  one 
vein.  At  the  base  of  the  leaf  there  are  on  each  side  of  the 
midrib,  first  a  small,  and  next  a  large  lateral  springing  from  the 
insertion  of  the  petiole,  and  here  are  found  four  large  domatia. 
In  the  whole  leaf  they  vary  from  8  to  30,  or  probably  many  more. 
I  have  never  found  them  entirely  absent  in  any  leaf.  The  leaf  is 
hairy,  more  especially  on  the  under  side  and  in  the  younger  stages. 
It  is  easily  wetted  on  both  sides,  but  the  water  runs  into  greasy 
patches  on  the  upper  surface.  The  domatia  are  formed  by  the 
extension  of  tissue  from  the  midrib  and  vein,  but  in  the  middle  the 
extension  grows  out  into  a  point,  which  arches  over  the  mouth 
(fig.    7).       In    the   centre,  too,  there   is  a  dome  formed  by  the 
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arching  of  the  tissues.  There  is  also  sometimes  a  closed- 
in  cavity  on  each  side  of  the  domatium.  This  I  have 
seen  in  Morinda  jasminoides  also.  The  domatium  is  2  mm. 
highland  the  transverse  measurement  2*5  mm.  in  large  specimens. 
The  interior  is  thickly  lined  with  thin  cottony  hairs,  and  there 
are  besides  stalked  T-shaped  hairs  (fig.  8).  Stomata  are  found 
only  in  the  lower  epidermis,  and  do  not  extend  to  the  cavity.  I 
have  often  found  in  the  domatia  small  hemipterous  insects,  which 
apparently  are  in  the  habit  of  frequenting  the  cavities,  for  when 
driven  out  of  one  they  go  straight  to  another. 

The  microscopic  structure  is  much  like  that  in  Dyaoxyhim, 
The  palisade-cells  occupy  half  the  thickness  of  the  leaf.  There 
i^  no  thickening  or  thinning  of  the  leaf  blade  at  the  domatium, 
but  it  curves  upward  slightly,  showing  a  slight  protuberance  on 
the  upper  surface.  Vessels  occur  in  the  domatium  walls.  It  is 
difficult  to  make  out  the  domatia  in  young  leaves  on  account  of 
the  thick  felty  layer  of  hairs.  But  even  in  the  bud  stage  I  could 
make  out  that  the  tissue  extension  is  present.  I  have  not  seen 
this  so  early  in  any  other  plant. 

Group  Hi. 

Viburnum  Chinbnse,  Hook. — The  depressions  are  large  and 
ocour  in  the  axils  of  midrib  and  veins.  They  are  6-14  in  number. 
The  leaf  is  thick  in  texture,  light  green,  but  not  glassy.  The 
depression  is  formed  by  a  thinning  of  the  leaf  substance,  and  has 
Hloping  sides  and  an  irregular  surface.  There  is  a  slight  thicken- 
in;4  of  the  leaf  all  round  the  hollow  (fig.  13),  and  on  this  and  the 
elevations  are  tufts  of  light  brown  and  curled  hairs  They  are 
thick-walled,  and  their  contents  are  arranged  in  globules  like  a 
string  of  beads.  On  the  thinner  veins  where  there  are  no  domatia 
a  few  rows  of  straight  hairs  grow.  The  hollows  are  al>out  2  mm. 
in  diameter.  Stomates  occur  on  the  lower  surface  of  the  leaf  and 
in  the  hollows.  The  minute  structure  is  as  follows: — (1)  Cuticle; 
(2)  epidermis  of  the  upper  surface  with  thick  walls;  the  cells 
containing  a  considerable  amount  of  light  gre(!n  chlorophyll;  (3) 
pallsade-tLssue  veryfuU  of  large  chromatophores,  passing  gradually 
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into  (4)  a  very  loose  spongy  parenchyma  also  rich  in  chlorophyll, 
the  cells  large  in  size,  and  staining  deeply;  (5)  a  thick-walled 
epidermis  sometimes  having  brown  contents  as  in  Tarrietta,  out 
of  which  grow  the  hairs,  two,  three  or  more  hairs  springing  from 
one  cell  (fig.  13);  (6)  the  cuticle  with  stomata. 

Sloanea  Woollsii,  F.v.M. — The  depressions  are  in  the  axils 
of  the  midrib  and  laterals,  and  begin  at  the  lowest  pair.  They 
number  15-21,  and  are  minute — 1  mm.  in  diameter.  The  leaf  is 
hard  in  texture  and  smooth ;  it  wets  readily  above,  but  on  the 
under  side  the  water  runs  into  patches.  There  is  not  such  a 
decided  thinning  of  the  leaf  as  in  Viburnum^  but  the  thickened  rim 
runs  all  round,  and  few  hairs  grew  on  this.  Stomata  are  found 
on  the  under  surface,  but,  so  far  as  I  can  see,  none  extend  to  the 
hollow.  The  microscopic  structure  is  as  in  the  last-named  species, 
except  that  there  are  no  deeply  staining  cells,  and  the  spongy 
pareEO  lyma  becomes  very  dense  over  the  roof. 

G/Bdenia  sp. — In  a  commonly  cultivated  species  of  this  plant 
I  foind  depressions  filled  in  with  long  straight  hairs  springing 
from  the  vein  and  midrib  :  they  are  roughened  on  the  surface, 
septate,  and  have  green  or  bro>vn  contents  at  the  tip.  Stomata 
occur  in  the  pit. 

Group  iv. 

Examples  are  seen  in  Hydrangea  hm'tensis,  Sieb.,  Morinda 
citri/olia,  Linn.,  and  Mandevillea  sp.hort.  There  is  nothing 
resembling  the  microscopic  structure  of  the  cavities,  etc.,  to  be 
seen  in  these.  The  cells  from  which  the  hairs  spring  in  Mandt- 
villea  are  bright  crimson.  I  have  also  seen  them  in  Fruhus 
Lusitanica,  Linn.,  P,  domestica,  Linn.,  Ruhus  Afvorei,  F.v.M., 
Solatium  sp.hort.,  and  some  other  plants,  but  I  have  not  made 
sections  of  these. 

Group  V, 

The  only  plants  which  I  have  seen,  hairy  all  over  but  having  a 
thicker  tuft  in  the  axils,  are  Psy  choir  la  loniceroides,  Sieb.,  and 
Diplogloitis  Cunninghamii,  Hook.  f. 
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I  have  described  the  domatia  of  the  above-named  species  fully 
as  types  of  the  structures  in  question.  The  following  list  of 
domatia-bearing  plants  which  I  have  myself  examined  is  arranged 
according  to  Natural  Orders.  I  have  followed  Baron  von  Mueller's 
arrangement  in  the  Second  Systematic  Census  of  Australian 
Plants. 

Meliace^. 

Dysoxylum  FraseHanum,  Benth ii. 

Synoum  glandulo^um^  A.  de  Juss ii. 

Cedrela  auslralis,  F.v.M. ii. 

Sterculiace.e. 
Tametia  aclinophylla,  C.  Moore i 

TiLIACEiE. 

Elceocarpus  cyaneuSf  Ait ii. 

grandisy  F.v.M ii. 

obovatuSy  Qc,  Don ii.* 

Sloanea  WooUsiiy  F.v.M iii. 

Sapindace^. 

Diploglottis  Cunninyhamii,  Hook,  f v. 

Nephelium  foveolatum^  F.v.M ii. 

Beckferi,  Benth ii. 

Harpullia  Wadsworthii,  F.v.M ii.t 

RoSACEiE. 

Rulnis  Moorei,  F.v.M iv. 

Pruritic  Litsitanica,  Jjiinn iv. 

domestica,  JAnn iv. 


•  Probably  the  species  E.  foveolatus  was  named  from  the  presence  of 
•domatia.     I  have  not  seen  it. 
t  Cupania  foveolatat  F.v.M.,  is  described  as  having  dimples  in  the  axils. 
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SAXIFRAGBiE. 

Hydrangea  hwtensis^  Sieb iv. 

VlNIFKR^. 

Vitia  Baiidiniana,  F.v.M iL 

Araliack^e. 

Panax  elegans,  C.  Moore  et  F.v.M ii. 

Olacine^. 

Pennantia  Cunninghamiiy  Miers i. 

RUBIACE^. 

Gardenia  ^i^.hovt iii. 

Bandia  chartaceay  F.y.^l L 

Afooreif  F.v.M. i. 

stipularisy  F.v.M i. 

densijlora,  Benth iv. 

Hodgkinsgnia  ovati/lora,  F.v.M iv. 

Canthium  olei/olium,  Hook i. 

lucidum,  Hook,  et  Am i. 

Morinda  citrifolia,  Linn iv. 

jasminoideSj  Cunn i. 

Psychotria  cymosay  Ruiz,  et  Pav i. 

loniceroides,  Sieb v. 

Carronis,  C.  Moore  et  F.v.M L 

Coprosma  lucida^  Forst i. 

rohusta^  Raoul i. 

grandi/lora,  Hook.  f. L 

Cunninyhamii,  Hook,  f i. 

foetidissima,  Forst i. 

hirte  lla  y  Jj&hiW i. 

Bane riana,  Hook,  f i. 

apathuJatay  A.  Cunn i. 
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CaPRIFOLIACEuE. 

Viburnum  chinensej  Hook iii. 

APOCYNEiE. 

ManckoUlea  sp.hort iv. 

SoLANACEiE. 

Solanum  sp.hort iv. 

BiGNONIACEiE. 

Tecoma  Capensis,  Lindl iv.* 

VERBENACEiE. 

Vilex  littaralisy  Cunn i. 

I  have  counted  the  species  of  doraatia-bearing  plants  in  each 
order  in  Lundstrom's,  Lagerheim's,  and  this  paper,  and  arranged 
them  in  descending  order. 

Hubiaceae,  107  ;  Tiliacese,  40 ;  Bignoniacese,  Oleaceoe  and 
Lauraceae  16  each;  Cupuliferae,  15;  Solanese,  13;  Apocynew,  12; 
Rhamnacesp,  Aquifoliaceie  and  Juglandiaceae,  6  each;  Loganiaceae 
and  Anacardiaceae,  4  each;  Caprifoliacese,  Bixacese,  Meliaceae,  and 
Rosacea^,  3  each ;  Composita*,  Ribesiaceae,  and  Hamamelideec,  2 
each;  Asclepidiaceas,  Sapotaceae,  Aceracete,  Myrtaceie,  Mag- 
noliaceffijUlmaceae,  Platanaceae,  Sterculiacete,  Olacinea?,  Araliacete, 
Viniferae,  Saxifrageae,  and  Verbenaceae,  1  each.  From  the  above 
it  will  l>e  seen  that  the  orders  Rubiaceae  and  Tiliacese  are  far 
before  the  others  in  domatia-bearing  species 

There  are,  however,  included  in  Dr.  Lundstrom's  list  some 
plants  which  are  only  doubtfully  possessed  of  these  structures, 
and  one  or  two  which  certainly  are  not.     To  take  the  latter  first. 

Tkcoma  AU8TRALI8,  R.Br.— Dr.  Lundstrom  says  (1,  p.  37)  — 
This  plant  "  has  1-3  dimples  which  are  (always  1)  inhabited^  but 

•  Remarkable  as  having  branching  hairs  in  the  axils. 
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they  occur  in  quite  an  indefinite  manner  on  the  under  side  of  the 
leaf.  I  cannot  assert  with  positive  certainty  that  these  dimples 
are  domatia,  but  I  may  commend  these  particular  formations  to 
closer  examination  by  those  biologists  who  have  the  opportunity 
of  studying  them  in  the  open."  The  structures  alluded  to  occur 
in  quite  a  number  of  plants,  e.g.,  Cedrela  auittralu^  Acronyckia 
loini^,  and  many  indigenous  Rutacese.  They  are  crater  shaped 
hollows,  and  when  young  the  edges  overhang  so  as  to  give  a 
transverse  section  the  appearance  of  such  a  domatium  as  is  found 
in  ( 'oprosm^i.  But  the  whole  cavity  is  filled  up  by  a  sessile  round 
or  elliptical  gland,  flat-topped,  shining  with  moisture,  and  pale 
coloured.  Sometimes  in  old  le|ives  the  gland  is  wanting,  having 
apparently  dried  up  and  fallen  out.  In  Cedrela.  they  sometimes 
occur  on  the  veins,  usually  near  the  top  of  the  leaf,  and  in  one 
instance  I  found  one  in  the  hair-tufted  depression  which  forms 
the  first  stage  of  a  domatium.  But  ordinarily  they  occur  away 
from  the  veins,  and  I  could  not  find  any  rule  as  to  the  place  of 
their  occurrence.     Acarids  are  sometimes  found  in  them. 

"Acacia  dealbata.  Link.  (1,  p.  54)  has  usually  red  dimples 
along  the  rhachis  in  a  row  on  the  upper  side.  These  are  most 
fretjuently  uninhabited  as  far  as  I  have  been  able  to  find.  .  .  . 
These  peculiar  formations  may  well  deserve  to  be  closely 
examined  in  a  natural  st-ate."  These  are  most  decidedly  not 
domatia,  but  true  secreting  glands  with  a  duct  to  carry  off  the 
secretion,  which,  judging  from  the  fondness  of  ants  for  it,  is  of  a 
sugary  nature. 

QuERCUS  ROBUR,  Linn. — At  the  base  of  the  leaf,  there  are  two 
backward  curves  forming  shell-shaped  ca^'ities  which  Dr.  Lund- 
strom  takes  to  be  domatia.  I  find,  as  he  describes,  that  there  is 
no  structure  characteristic  of  domatia.  Stomata  occur  inside, 
and  the  inner  surface  seems  to  transpire  more  rapidly  than  the 
rest  of  the  leaf,  for  on  several  occasions  I  found  this  surface 
covered  with  a  dew  of  condensed  vapour.  The  interior  is  always 
much  covered  with  dust.  I  found  no  mites  in  examining  a  lai^ 
number  of  leaves. 
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Ilex  spp. — Dr.  Lundstrom  describes  backward  curls  of  the 
edge  of  the  leaf  near  the  base,  forming  a  cylindrical  room,  and 
found  here  the  cast  skins  of  mites.  But  so  far  as  dried  material 
could  show,  there  was  not  the  peculiar  structure  found  in  domatia. 
I  have  found  in  Eupomatia  lauriua  similar  structures,  but  could 
6nd  no  mites  or  traces  of  them. 

ScHiNCS  spp. — These  have  a  wing  on  the  rhachis  provided  with  a 
snaall  tooth  on  each  side  at  the  insertion  of  the  leaf,  which  folds  over 
and  forms  a  cavity.  I  am  inclined  to  think  that  none  of  these 
structures  are  true  domatia,  and  would  restrict  that  term  to 
cavities  or  depressions  in  the  leaf  surface  showing  the  peculiar 
appearances  described  under  the  types  I  have  taken.  But  under 
Dr.  Lundstrom 's  definition  of  adomatium,  viz.,  all  those  structures 
of  plants  which  act  as  dwellings  or  shelters  for  insects  and  receive 
in  turn  some  benefit  from  the  latter,  all  these  might  be  included. 

Dr.  Lundstrom  classifies  domatia  into  the  following  five  groups 
—(1)  Hair  tufts  at  axils;  (2)  bending  back  or  folding  of  leaf  or 
edge  of  rachis ;  (3)  dimples  with  or  without  hairs :  (4)  small 
pockets;  (5)  Imgs,  tfec.  His  group  1  corresponds  with  my  group 
4;  his  3rd  with  my  Ist,  and  4th  with  my  2nd.  His  2nd  and  5th 
groups  I  have  not  taken  to  be  domatia,  and  he  does  not 
particularly  notice  my  3rd  or  5th  groups. 

I  have  arranged  the  groups  of  types  as  shown  because  it  indi- 
cates the  order  of  development — l)eginningwith  the  highest.  The 
domatium  usually  begins  either  as  a  small  hair-tuft  or  a  depression. 
Then  an  outgrowth  from  the  veins  begins  extending  right  across 
the  angle.  Later  a  ridge  thickens  up  across  the  open  angle  and 
runs  round  to  the  sides,  so  that  when  all  the  parts  are  grown  to 
full  height  a  circular  orifice  is  formed.  This  is  well  seen  at  times 
in  Viliii  Bautiiniatia,  which  usually  has  the  triangular  pouch,  but 
at  times  forms  the  circular  cavity  in  this  way.  As  the  order  of 
types,  beginnini<  with  the  5th,  represents  the  development  of  the 
domatia  in  a  single  plant,  so  also  it  probably  brings  l>efore  us  the 
order  of  evolution. 

So  far  as  I  have  looked  into  the  matter,  it  appears  to  me  that 
domatia  are  most  common  in  plants  of  a  vsouthern  origin.    At  any 
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stomata  were  contained  in  crypts  in  which  they  were  sheltered 
from  excessive  transpiration  by  long  hairs,  and  that  under  altered 
climatic  and  other  conditions  the  stomata  passed  out  to  the 
general  surface,  leaving  the  pits  as  relics  of  the  former  state  of 
affairs.  I  made  a  careful  examination  of  several  species  of 
Banhsia  and  of  Nerium^  but  found  the  crypts  of  a  totally  different 
character,  and  in  addition,  in  both  genera,  the  crypts  are  evenly 
scattered  all  over  the  surface,  while  -in  the  species  under  con- 
sideration they  occur  only  in  the  axils  of  the  veins,  or  rarely  {e.g.^ 
Pennantid)  on  the  course  of  the  veins  and  appear  to  have  a 
definite  relation  to  those  organs. 

Again,  the  solution  was  offered  that  they  might  be  extra 
growths  caused  by  the  superabundance  of  sap  at  the  axils.  But 
the  fact  that  they  are  found  mostly  in  the  middle  axils  on  the 
midrib,  and  not  on  the  lower  ones,  where  the  sap  would  naturally 
be  more  plentiful,  bears  against  this,  and  their  regular  organisa- 
tion and  appearance  I  think  sufficiently  negatives  this  theory. 

The  purpose  which  seemed  to  me  most  feasible,  and  which  I 
took  most  pains  in  working  out,  was  that  they  might  perhaps  be 
organs  for  absorbing  gas,  vapour  or  water,  and  this  seemed  all  the 
more  likely  from  the  fact  that  the  plants  possessing  them  are  all 
inhabitants  of  moist  climates,  New  Zealand,  Norfolk  and  Lord 
Howe  Islands  being  their  head  quarters.  Careful  experiment 
showed  that  they  would  not  fill  when  the  leaf  was  wetted,  the 
wnall  opening  being  stopped  by  an  air  bubble,  nor  could  I,  even 
by  prolonged  submersion,  succeed  in  filling  them.  To  be  sure  I 
was  not  mistaken,  I  tried  an  alcoholic  stain  (as  it  flowed  freely 
and  would  leave  the  epidermis  stained  as  a  record)  and  even 
mopped  the  cavities  out  with  alcohol  to  encourage  capillary  action, 
but  still  the  liquid  would  not  run  in.  Mr.  Betche  tells  me  he 
succeeded  in  filling  the  pouches  of  Dysoxylum  Fraaerianum  by 
immersion  for  some  hours,  and  he  thinks  the  fact  that  dust  is  often 
found  inside  is  an  additional  proof  that  rain  does  run  in  and 
carries  with  it  foreign  matter.  Their  position  on  the  under  side 
of  the  leaf,  too,  is  to  some  extent  unfavourable  for  their  filling,  so 
that  on  the  whole  I  had  to  abandon  the  hypothesis.     I  also  tried 
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experiments  by  waxing  cut  petioles,  letting  the  leaf  wilt  and  then 
weighing  and  immersing  in  water,  at  the  same  time  treating 
leaves  of  the  same  area,  weight  and  consistence  in  a  similar  way. 
I  found  that  both  kinds  of  leaves  gained  in  the  same  ratio,  from 
5  to  20  per  cent.,  so  that  the  domatia-bearing  leaves  had  no 
advantage.  I  tested  them  in  the  same  way  for  the  absorption  of 
vapour  in  closed  moist  chambers,  in  sunlight,  diffused  light,  and 
darkness.  The  results  were  contradictory  in  both  kinds  of  leaves. 
Some  gained  1  per  cent.,  and  others  lost  as  much  or  more.  At 
that  time  I  was  under  the  impression  that  stomata  did  not  occur 
in  the  pits,  but  as  has  been  shown,  this  was  a  mistaken  view. 
For  want  of  a  quantity  of  material  I  did  not  experiment  on  these 
plants.  But  it  must  be  remembered  in  this  connection  that  the 
stomata  are  in  no  way  different  nor  more  abundant  relatively  in 
the  pits,  and  as  there  are  thousands  on  the  free  surface  of  the  leaf, 
no  great  advantage  could  accrue  from  the  presence  of  a  few  in 
sheltered  pits. 

Dr.  Lundstrom  in  considering  their  use  took  up  the  possibility 
of  their  being  connected  with  motile  phenomena,  but  found  that 
untenable.  He  also  considered  them  as  being  perhaps  insect 
traps,  but  was  compelled  to  abandon  that  view  also,  as  the  mites 
go  in  and  out  freely.     In  this  my  experience  coincides  with  his. 

The  final  conclusion  he  came  to  was  that  we  have  here  an 
instance  of  s3mibiosis  between  the  plants  and  the  mites,  and  he 
thinks  that  the  production  of  incomplete  domatia  has  become 
hereditary  in  these  plants,  the  stimulus  given  by  the  arrival  and 
presence  of  the  mites  causing  the  final  development  of  the 
domatia.  He  was  led  to  this  from  observing  the  almost  universal 
presence  of  mites  in  the  cavities — in  which  I  cannot  say  that  my 
experience  coincides.  I  find  mites  sometimes,  but  just  as  often 
not,  and  in  the  two  instances  in  which  I  found  large  numbers 
(before  referred  to)  I  found  the  domatia  damaged  by  them.  He 
claims  that  mites  of  the  type  figured  by  him  do  not  damage  the 
cavities,  but  that  Phyloptus  mites  do.  But  in  both  the  instances  I 
speak  of  the  mites  were  remarkably  like  those  figured,  and  most 
certainly  were  not  Phytoptus.     In  answer  to  the  question  of  what 
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benefit  these  little  animals  may  be  to  the  plant,  he  says  they  eat^ 
and  as  a  consequence  excrete  and  give  off  gases,  and  he  think* 
it  probable  that  the  excreta  and  gases  are  absorbed  by  the  plants, 
which  are  thus  benefited.  He  also  speculates  as  to  whether 
certain  crevices  observed  in  some  fruits  may  not  be  doraatia  to 
shelter  the  mites  till  the  young  plant  grows  and  gives  them  the 
leaf-domatia.  Still  another  service  they  may  do  is  that  they  may 
eat  the  spores  and  mycelia  of  noxious  fungi  which  rest  and 
germinate  on  the  leaf,  and  in  support  of  this  he  mentions  having 
seen  minute  rings  which  were  undoubtedly  the  chewed  mycelia, 
and  also  digested  spores  in  the  excreta.  Some  of  the  strongest 
evidence  he  has  to  offer  in  favour  of  there  being  a  relation  of 
mutual  helpfulness  between  the  two  is  as  follows. 

Speaking  of  Psychoiria  daphnoides  he  says :  "  I  have  kept  a 
specimen  of  this  species  for  six  years  in  a  dwelling  room.  When 
it  was  brought  thither  the  domatia  were  for  the  most  part 
inhabited,  but  afterwards  the  mites  almost  entirely  disappeared, 
partly  because  they  were  swept  off  with  a  brush,  and  partly 
banished  by  smoking.  It  was  curious  to  observe  how  the  unin- 
habited domatia  on  the  new  sprouts  altered  by  degrees,  the  hair 
formation  almost  entirely  disappeared,  the  opening  widened,  and 
the  inside  of  the  domatium  passed  into  a  shallow  cup- shaped 
depression  ....  On  some  leaves  the  domatia  have  almost 
entirely  disappeared,  and  the  epidermis  in  the  vein-axils  has  by 
degrees  assumed  the  same  appearance  usual  te  the  under  side  of 
the  leaf.  At  the  same  time  the  domatia  which  remain  inhabited 
retain  their  normal  form.  From  these  facts,  it  may,  in  my  opinion, 
he  inferred  that  when  the  corresponding  organs  on  a  sprout  find 
no  opportunity  for  action,  t.c,  do  not  become  inhabited,  the 
domatia  on  the. following  lateral  sprouts  become  more  and  more 
rudimentary  till  they  disappear.  Whence  it  follows  that  the 
importance  of  the  domatia  depends  on  the  little  creatures  inhabit- 
ing them  "  (1,  p.  15). 

Speaking  of  the  protoplasm  in  the  cuticle  of  the  domatia  walls  : 
"  It  remains  te  examine  more  closely  how  this  protoplasm  l)ehaves 
in  cells  which  lie  under  the  excrement  of  mites;  in  some  sections 
52 
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it  seemed  considerably  browner  and  thicker,  in  others  again  it 
was  not  distinguishable  from  the  plasma  of  cells  which  were  not 
covered  with  masses  of  excrement.  .  .  .  Through  examination 
of  consecutive  sections  of  an  inhabited  domatium,  I  have  proved 
that  the  inner  wall  is  quite  unhurt,  not  injured  by  punctures  or 
bites  "  (1,  p.  20). 

Again,  under  Lamms  nobilis  : — "  On  a  specimen  about  2  met 
high  which  I  have  kept  six  years  in  a  room,  and  from  which  the 
mites  have  been  remoA  ed  partly  by  smoke  and  partly  by  means 
of  a  brush,  the  domatia  have  l)ecome  by  degrees  indistinct,  and 
indeed  have  quite  disappeared  from  certain  boughs.  It  has  been 
distinctly  proved  by  this,  that  where  mites  are  absent,  there  the 
domatia  have  not  attained  their  normal  development  and  size,  so 
that  the  full  development  of  the  domatia  is  in  necessary  connection 
with  the  presence  of  mites  "  (i,  p.  49). 

By  means  of  carefully  planned  culture  experiments,  he 
attempted  to  prov<5  that  the  domatia  only  came  after  the  arrivjil 
of  the  mites,  but  partially  failed,  as  the  resulting  plants  did  pro- 
duce domatia,  although  fewer  in  number,  smaller  and  poorer  in 
hairs  than  normally.  On  p.  61,  he  says  it  has  been  plainly  proved 
that  the  domatia  in  Psycholria,  Tilta,  Laurus  and  others  can  only 
reach  their  full  development  in  the  presence  of  mites,  and  that 
these  being  absent,  the  domatia  do  not  develop  fully. 

After  prolonged  consideration  of  the  subject,  I  cannot  consider 
Dr.  Lundstrom's  theory  as  perfectly  explanatory'  of  the  use  of 
these  structures,  although  I  must  acknowledge  that  I  have  no 
better  solution  to  ofier.  Some  of  the  points  which  have  occurred 
to  me  as  being  against  his  view  follow. 

The  mites  are  not  always  to  be  found  in  wild  plants;  even  when 
the  domatia  are  fully  developed,  they  are  often  absent.  Dozens 
of  domatia  may  be  searched  and  no  mites  found.  In  examining 
large  numbers  of  leaves  of  Pennantia  Cunninghaniii  I  found  none 
present  in  the  earlier  stages  of  the  development,  which  is  just  the 
time  when  their  presence  is  needed.  I  find  them  also  in  the  rolled 
leaves :  such  as  Rid nocar pits  pinifolins,  and  in  the  stomatal  crypts 
of  Banksia,  and  they  seem  to  be  just  as  much  at  home  there  as  in 
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the  domatia.  I  have  often  seen  them  in  cracks  and  crevices  of  the 
plant,  as  between  bud-scales,  or  in  the  chink  between  a  petiole 
and  a  stem,  as  has  Dr.  Lundstrom  himself.  But  I  do  not  think 
that  it  is  necessary  to  consider  any  of  these  places  as  dwellings 
sj)ecially  prepared  for  the  mites.  Indeed  Dr.  Lundstrom  uses  an 
apt  illustration  of  this  very  point  when  he  says  it  would  be  as 
reasonable  to  consider  a  wood  where  a  hare  was  started  as  a 
dwelling  specially  formed  for  the  hare.  The  fact  that  the  two 
plants  in  which  I  found  great  numbers  of  mites  had  in  the  one 
case  diseased  and  in  the  other  damaged  domatia  is  very  important, 
especially  as  they  were  not  the  hurtful  mites,  but  of  the  same 
kind  as  those  tigured  as  domatia-dwellers.  Again  Dr.  Lundstrom 
takes  the  fact  of  the  leaves  containing  most  domatia  being  very 
luxuriant  in  growth  and  very  healthy  as  proving  the  benefit 
derived  from  the  mites.  But  is  it  not  possible  that  the  Acarids 
might  be  attracted  by  those  very  states  1 

On  the  whole,  therefore,  while  not  denying  the  possibility  of 
I)r.  Lundstriim's  view  being  the  right  one,  I  am  of  opinion  (and  I 
set  forth  my  opinion  in  opposition  to  that  of  so  good  an  observer 
with  considerable  hesitation)  that  the  whole  question  needs  much 
further  observation  and  research.  The  following  points  need 
special  attention : — 

(1).  The  development  of  the  tissues  in  all  stages  of  the  for- 
mation of  the  organs. 

(2).  The  careful  determination  of  the  species  of  mites  found  in 
each  species  of  domatia-bearing  plants  (a)  in  a  state  of  nature ; 
(b)  in  plants  cultivated  in  different  countries. 

There  also  remains  much  to  be  done  in  the  discovery  of  other 
domatia-bearing  plants,  and  in  the  habitat  in  which  each  is  found. 

I  should  have  mentioned  that  I  have  never  been  able  to  find 
either  in  specimens  or  in  figures  of  fossil  leaves  any  appearance 
of  these  structures. 

But  Mr.  Henry  Dcane  informs  me  that  from  Gippsland  he  has 
some  fossil  leaves  of  a  Coprosma-like  plant  which  apparently  show 
decided  prominences  in  the  principal  vein-axils.  As  this  is  the 
invariable  situation  of  domatia  in  that  genus  it  is  not  improbable 
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that  they  may  be  these  organs.    That  they  are  of  great  antiquity 
I  have  no  doubt. 

I  have  to  thank  three  lady  friends  for  translating  Dr.  Lund- 
strom's  valuable  memoir,  and  also  Messrs.  R  Betche,  J.  J. 
Fletcher,  and  J.  P.  Hill  for  very  material  assistance. 
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EXPLANATION  OF  PLATE. 
Penuantia  Cunninghami  (Figs.  1-5). 

Fig.    1. — Part  of  leaf  showing  arrangement  of  domatia  on  veins. 
Fig.    2. — Domatium  from  under  side  of  leaf  (  x  4). 
Fig.    3. — Hair  from  interior  of  domatium  (  x   120). 
Fig.    4.— Outline  of  section  of  domatium  (  x  20). 
Fig.    6. — Section  of  roof  of  domatium  (  x  120). 

a,  cuticle  ;   6,  epidermis  ;    r,  bypodermal  layer  ;   d^  palisade 
tissue  ;  e,  tannin-sacs ;  /,  spongy  parenchyma ;  «/,  lower 
epidermis;  h,  cuticle. 
Fig.    6. — Hair  of  domatium,  Coprosma  lurida  (  x  120). 
Fig.    7.  — Pouch-shaped  domatium  of  Dysoxyhim  Fraserianum  (  x  10). 
Fig.    8.— Outline  of  section  of  domatium,  Dysoxyhim, 
Fig.    9. — Outline  of  section  of  depression  in  leaf  of    Viburnum  Ckimn^ 

{  X  10). 
Fig.  10. — Tuft  of  hair  in  axil,  Synouin  ykindttlomm  (  x  10). 
Fig.  11. — Hair  of  domatium,  Pnyckotria  rymofta  {  x  120). 
Fig.  12. — Section  of  leaf.  Randia  Moorei;  a  and  h,  tannin-sacs. 
Fig.  13.— Hair,  Vifts  Bandiniana  (  x   120). 
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NOTES  ON  TWO  PAPUAN  THROWING  STICKS. 

By  J.  Jennings. 

(Communicated  by  C.  Hadley,  F.L.S.) 

(Plate  LViii.) 

Preceding  volumes  of  these  Proceedings  contain  a  series  of 
articles  by  Mr.  R.  Etheridge,  junr.,  describing  and  figuring  in 
<letHil  numerous  varieties  of  the  womerah  or  Australian  throwing 
stick.* 

<  )nly  in  recent  years  has  it  been  announced  that  a  like  imple- 
ment is  also  employed  by  the  Papuans  of  Northern  New  Guinea. 
Finsch  figured  and  described  t  a  specimen  which  he  collected  at 
Venushuk,  New  Guinea,  and  Edge  Partington  illustrates,  appa- 
rently by  a  copy  of  Finsch 's  figure,  this  throwing  stick.  J  Ratzel 
in  the  Natural  History  of  Man  also  gives  figui-es.g 

By  far  the  fullest  account  of  the  Papuan  form  of  the  throwing 
Htick,  however,  we  owe  to  Dr.  F.  v.  Luschan,  who  in  "Das 
Wurfholz  in  New  Holland  und  in  Oceanien,"  Bastian  Festchrift, 
Berlin,  1896,  pp.  131-155,  PI.  ix.,  x.,  xi.,  has  dealt  exhaustively 
with  the  subject.  Specimens  of  the  Papuan  type  which  have 
lately  been  acquired  by  my  friend  Mr.  Norman  Hardy  do  not 
exactly  coincide  with  any  portrayed  by  Dr.  v.  Luschan.  I  have 
therefore  obtained  permission  to  lay  before  the  Society  the  follow- 
inj^  account  and  accompanying  drawings  of  two  specimens,  the 

•  Series  ii.  Vol.  vi.  p.  699,  fig.;  Vol.  vii.  pp.  170,  399,  Ph.  in.  and  xi.; 
Vol.  viil  p.  300,  PI.  XIV. ;  Macleay  Memorial  Vol.  p.  236. 

+  Ann.  K.K.  Hofmus.  Vol.  iii.  1888,  PI.  xv.  f.  6. 

X  Ethnographical  Album,  189,  Ser.  1,  Vol.  ii.  PI.  37.  f.  I. 

§Katzel,  ''The  History  of  Mankind,"  English  Ed.  I.  1896,  p.  181. 
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NOTSS  OS   TWQ    FJLPDAN   TH  HOW  INC   STlCKi 


fi>niier  of  which  in  saitl    to  have  come  frooj   BerU 
Geriuau  New  Guineii;  th^  secoud  is  without  a  histor 

The  first  weup>n  (iigt  1)1'!  miwie  from  a  piece  of  n© 
bamboo,  weight  6|oz.»  2ft.  *iin.  in  length  and  Ijari'W 
diameter,  eiuhraciiifj  tht^t*  nodes.  At  a  di^tADce  of  2j 
the  dbtal  end  and  h^lf  an  incli  fi'otn  a  joint,  n  tran^^^ 
hns  been  mjide  through  twi>-thinJ5  of  the  diameter,  tl 
gratjually  and  ohliquely  Ri«efliida  to  the  upper  surface, 
at  a  point  lij  incben  cii5*uint>  the  whole  incisio 
resembling  what  is  technically  known  to  carpenter 
Two  iiicbes  in  front  of  the  alwYe-deiicrihed  incisioi 
by  iin.  wide  has  been  excavated  for  tho  recjeption 
iiard  woixi  richly  carved  in  higb  I'cHef  and  inclined 
angle  towanU  the  dbttal  end,  which  evidently  wa8  i 
i^st  for  the  sf>ear  when  l>eing  aimeci  and  thrown.  1 
in  its  place  are  two  rings  of  split  and  Luterwuven 
inches  apart,  these  Iteing  in  their  turn  held  together 
ntninds  of  fibre.  The  entire  carving  is  eight  incb 
broad,  and  half  an  inch  thick,  and  the  design  that 
tionaH^ed  crocodile^  the  head,  body  and  tail  l^eing  t 
appropriate  segments* 

The  bead  ia  portrayed  with  a  considerable  degree 
the  nasa]  prominences  and  eyes  being  carefully  loc 
Ijody  seven  imbricating  scales  indicate  the  dor^ 
concentric  grooves  divide  the  sides  into  oval  ridges;  ■ 
surface  of  the  tail  »cute&  are  a^ain  suggested  b; 
method  of  treatment^  while  the  sides  hamionii^e  wi 
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The  second  weapon  (fig.  2)  is  similar  in  construction  to  that  above 
described,  but  is  somewhat  longer,  being  32  inches  from  end  to  end 
and  weighing*4  Joz.  Rather  more  than  2  inches  from  the  distal  end 
a  sloping  groove,  as  in  the  previously  described  implement,  has  been 
cut  for  a  distance  of  15  J  inches,  not  as  in  the  first  instance  in  a 
plane  with  a  carved  rest,  but  inclining  to  a  considerable  degree 
towards  the  right,  thus  indicating  the  side  on  which  the  spear 
was  held.  The  carved  wooden  projection  against  which  the  spear 
was  rested  is  7  inches  long,  inclines  at  the  same  angle  and  in  the 
same  direction  as  the  former,  and  is  attached  to  the  bamboo  shaft 
at  both  ends  by  means  of  woven  bands  of  split  bamboo,  midway 
lietween  which  is  a  third  and  lighter  band.  This  highly  interest- 
ing feature  differs  very  much  in  character  from  fig.  1,  being  much 
flatt*»r,  carved  in  lower  relief,  atid  is  more  conventional  in  design. 

An  elongated  human  ("?)  head  on  the  upper  end  is  directed  from 
a  proximal  in  a  distal  direction  by  a  curved  and  pierced  band 
connected  with  the  borly  of  the  implement;  this  surrounds  two 
intersecting  pierced  ovals  which  are  proximally  attached  to  an 
irregular  elongated  triangular  body  of  which  the  upper  or  dorsal 
eilge  is  unevenly  serrated  and  pierced,  the  whole  forming  an 
acute  angle  with  the  main  body  of  the  instrument;  the  flattened 
Hides  are  decorated  in  a  design  formed  by  successive  cursed  bands, 
chevrons  and  dots  carved  in  low  relief.  A  handle  convenient  for 
grasping  is  affoi-ded  by  a  finely  plaited  bamboo  knob  or  bulb 
which  is  fastened  in  its  place  by  a  strong  wooden  peg.  The  distal 
termination  is  in  its  main  character  like  that  of  fig.  1,  but  for  a 
distance  of  2  inches  is  carved  in  a  series  of  bands,  chevrons  and 
dots  harmonising  in  design  with  the  flattened  sides  of  the  spear 
rest. 

Some  ethnologists  have  traced  a  connection  between  the  Aus- 
tralian Aborigines  and  the  Dravidians  of  India.  It  has  been 
su^'gested  to  me  by  my  friend  Mr.  C.  Heilley,  F.L.S.,  that  the 
isolated  occurrence  of  a  womerah  on  the  north  coast  of  New 
(Juinea  ma}'  indicate  a  vestige  of  the  emigrants  on  the  line  of 
march,  fur  it  is  even  possible  that  while  the  identity  of  a  race 
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might  have  slowly  disappeared  through  intermarriage,  yet  a 
custom  or  weapon  could  have  descended  unchanged.  On  the  other 
hand,  the  throwing  stick  is  not  the  exclusive  heritage  of  the 
Australians  or  their  kin;  indeed,  it  may  have  been  independently 
arrived  at  by  various  peoples. 

The  Papuan  implement  is  broadly  distinguished  from  any  of 
the  numerous  aspects  assumed  by  the  womerah  in  Australia.  In 
the  former  case,  the  spear  end  is  received  into  a  30cket;  in  the 
latter  the  Spear  is  cupped  to  receive  the  peg  of  the  womerah* 
Again,  the  former  is  remarkable  for  the  raised,  ornately  car\ed 
crest  against  which  Dr.  Luschan  states  the  spear  rests,  for  which 
no  homologue  occurs  in  the  Australian  type. 

The  Micronesian  form  may  be  described  as  like  the  Papuan, 
but  without  the  raised  spear  rest;  in  Micronesia  Keatet  long  ago 
described  it  from  the  Pelews,  and  Luschan  figures  it  both  from 
that  Archipelago  and  from  tho  Carolines.  J  A  mechanical 
device  for  propelling  spears  from  a  loop  of  rope  has  been  recorded 
from  New  Caledonia. §  The  Esquimaux  possess  a  form  of  the 
throwing  stick  which  has  been  described  at  length  by  Otis  T. 
Mason; II  mention  of  the  use  of  this  instrument  by  natives  of 
the  Polar  regions  has  also  been  made  by  Nordenskjoldli  and 
Nansen.**  Lieutenant  W.  H.  Hooper  mentions  them  as  being 
nsed  by  the  Esquimaux  of  Icy  Reef,  Humphreys  Point. ft 


*  Nevertheless,  Mr.  Harry  Stookdale  has  informed  ine  that  he  hat 
observed  an  exception  to  this  rule  in  the  case  of  a  Northern  Territory 
(Australia)  tribe  who  used  a  socketed  womerah. 

tKeate,  **  An  Account  ot  the  Pelew  Islands,''  1788,  p.  314. 
X  Loc.  iit.  pp.  133,  152,  6g.  9. 
§  Edge  Partington,  loc.  cit.     Second  Series,  PL  67,  f.  11.     Stevens  "  Flint 
Chips."  1870,  p.  304. 

II  Smithsonian  Institute,  Ann.  Rep.  1884,  Part  2,  pp.  279-289,  Plates. 
IT  *«  Voyage  of  the  Vega,"  London,  1881,  Vol.  2,  p.  105,  fig.  5. 
♦•  "  First  Crossing  of  Greenland,"  Vol.  2,  pp.  263,  340. 
+t  "The  Tents  of  the  Tuski,"  London,  1863  p.  259. 
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The  Central  and  South  American  throwing  sticks  have  been 
dealt  with  in  a  most  thorough  manner  by  Dr.  Ed.  Seler*  in  a 
paper  entitled  "  Altmexicanische  Wurfbretter,"  which  is  finely 
illustrated  both  by  woodcuts  and  coloured  plates.  Dr.  Hjalmar 
Stolpe  in  the  same  publicationf  communicates  a  valuable  article 
on  the  subject,  and  furthermore  gives  illustrations  of  the  weapons 
used  by  the  Tecunas,  Canibos,  Quito,  Campevas  and  Chambiriguas 
tribes  of  South  America,  in  all  of  which  the  spear  is  kept  in  place 
by  a  peg. 


EXPLANATION  OF  FIGURES. 
The  right  hand  division  of  the  plate  constitutes  fig.  1  ;  the  left,  fig.  2. 


*  Internationales  Archiv  fttr  Ethnographic,  1890,  Band  iii.  pp.  137-148, 
PL  XI. 

t  Loc.  cU.  pp.  234-2.38. 
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OBSERVATIONS  ON  THE  EUCALYPTS  OF  NEW 
SOUTH  WALES. 

By  Henry  Deane,  M.A.,F.L.S.,*fec.,  and  J.H.  Maiden,  F.L.S.,  Ac. 
(The  Illustrations  by  R.  T.  Baker,  F.L.S.) 

Part  II. 

(Plates  Lix.-LXi.) 

The  Eucalypts  dealt  with  in  this  Part  fall  naturally  into  a 
single  group  distinguished  chiefly  by  the  fibrous  and  tenacious 
character  of  the  bark,  and  to  some  extent  by  the  length  and 
straightness  of  the  grain  of  the  wood.  They  go  under  the 
vernacular  names  of  Stringybark  and  Messmate. 

The  Stringybarks  proper  are  E,  capitellatay  E,  macrorrhyncha^ 
and  E.  eugenioides.  These  three  species,  although  in  their  typical 
forms  so  distinct,  have  connecting  links,  and  in  the  case  of  some 
of  these  varieties  it  is  often  difficult  to  decide  under  which  specie? 
to  place  them. 

E,  ohliqua  and  E.  fastigata  (Cut-tail)  are  Messmates,  the 
former  being  sometimes  called  String}'bark. 

There  is  another  species  in  New  South  Wales,  E,  BaiUyana^ 
which  is  said  to  be  called  Stringybark,  but  we  propose  to  postpone 
consideration  of  this  species,  as  well  as  of  other  fibrous-barked 
species,  E.  acnienoides^  White  Mahogany  (sometimes  called 
Stringybark),  E.  microcorys^  Tallowwood,  and  E.  pilularisj  Black- 
butt,  to  some  future  occasion. 

Eucalyptus  capitellata,  Sm. 

Smith's  original  description  and  notes  on  this  species  are  as 
follows  : — 

"  Eucalyptus  capiuUat^,  operculo  conico  calyceque  angul(»<> 
subancipiti,  capitulis  lateralibus  pedunculatis  solitariis. 
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"  Lid  conical,  and,  as  well  as  the  calyx,  angular,  and  somewhat 
two-edged.     Heads  of  flowers  lateral,  solitary,  on  flower-stalks. 

"  The  leave8  are  ovate-lanceolate,  firm,  astringent,  but  not  very 
aromatic.  We  have  seen  no  other  species  in  which  the  flowers 
stand  in  little  dense  heads,  each  flower  not  being  pedicellated  so 
as  to  form  an  umbel.  The  lid  is  about  as  long  as  the  calyx. 
Floicer-stalk  compressed,  always  solitary  and  simple. 

"The  fruit  of  this  species,  standing  on  part  of  a  branch  whose 
leaves  are  fallen  off*,  is  figured  in  Mr.  White's  *  Voyage,'  p.  226^ 
along  with  the  leaves  of  the  next  species."  (*  Botany  of  New 
Holland,'  p.  42). 

The  description  was  ma^le  from  plants  procured  in  the  nei;;h- 
itourhood  of  Sydney. 

Vernacular  naw€«.— "Red  Stringybark  "  is  a  name  generally 
applied  to  this  species  in  this  colony  in  allusion  to  the  darker 
colour  of  the  wood  as  compared  with  that  of  E.  eugenioides^  White 
Stringybark.  It  also  goes  under  the  name  of  "Broad-leaved 
Stringybark."  In  the  Walcha  district  it  appears  to  be  confused 
«ith  Red  Mahogany. 

Seedling  cw*  siicker  leaven. — These  are  well  represented  in 
Howitt's  '  Eucalypts  of  Gippsland,'  PI.  14  (Trans.  Roy.  Hoc.  Vict. 
iL).  Like  those  of  £.  macrorrhyncha  and  E.  eugenioideSj  they 
are  placed  opposite  one  another  at  an  early  stage,  but  very  soon 
become  alternate.     The  young  shoots  are  warty. 

Mature  leaves. — They  are  very  coriaceous,  even  when  grown  at 
»  considerable  distance  from  the  sea.  The  leaves  are  larger  and 
coarser  than  those  of  two  other  Stringybarks  (E.  macrmThyncha 
and  A'.  etigpnioidei<),  and  very  oblique. 

Buds. — The  buds  and  peduncles  are  generally  somewhat  thick 
and  angular  or  flattened,  and  contrast  with  the  neatness  of  shape 
of  those  of  E.  eugenioides  and  E.  inacrtrrrhyiicha.  In  some  cases, 
however,  the  buds  are  round,  symmetrical  and  plump,  and  resemble 
n^ore  nearly  those  of  E.  eugenioides. 

Flmvers. — The  filaments  of  the  anthers  sometimes  dry  dark. 

Fruits. — In  consequence  of  the  fruits  being  sessile  or  nearly  so 
f^nd  crowded  into  heads,  they  assume  a  polygonal  shape  at  the 
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base  as  if  they  had  been  pressed  together  when  in  a  plastic  con- 
<lition.  With  this  exception,  the  fruits  have  the  form  of  a  very 
much  compressed  spheroid,  the  horizontal  diameter  of  which  is 
from  1^  times  to  twice  the  depth.  The  fruit  is  swollen  out  below 
the  rim,  which  is  sometimes  very  well  defined  and  of  a  red  or 
brown  colour.  The  fruit  is  sometimes  truncate,  but  ni<jre 
f reciuently  the  rim  is  dome-shaped. 

There  is  great  variability  in  the  amount  of  the  exsertion  of  the 
valves.  In  an  example  from  Wallsend  in  which  the  inflorescence 
has  the  same  character  as  the  Sydney  form,  the  fruits  are  smaller, 
less  compressed,  and  the  valves  more  exserted. 

'rimber. — The  wood,  as  already  stated,  is  open,  somewhat 
reddish,  and  darker  than  that  of  E,  euyevioides.  It  stands  well 
in  the  ground  and  is  otherwise  durable.  It  is  very  suitable  for 
building  purposes,  but  is  very  free. 

Range. — Howitt  states  in  his  *  Eucalypts  of  Gippsland '  that 
he  has  not  seen  it  growing  at  a  less  elevation  than  500  feet,  and 
that  it  cannot  therefore  strictly  speaking  be  called  one  of  the 
littoral  species.  In  this  colony,  however,  it  is  found  growins: 
<|uite  close  to  the  sea;  for  instance,  on  the  shores  of  Sydney 
harbour,  and  from  the  coast  inland  to  the  summit  of  ih/t 
Dividing  Range.  The  most  northerly  locality  from  which  w« 
have  it  is  the  Round  Mountain,  Guy  Fawkes  Range,  4250  feet 
above  the  sea,  and  about  50  miles  east  of  Armidale,  on  the 
Grafton  Road. 

The  most  westerly  locality  from  which  it  has  been  obtained  is 
Mudgee,  where  it  is  called  "  Silvertop "  according  to  Mr.  R.  T. 
Baker,  who  collected  it. 

Variations  from  type. — The  most  remarkable  known  to  us  is 
perhaps  one  from  the  Port  Stephens  district,  where  together  with 
the  normal  form  is  one  apparently  similar  in  every  respect  except 
as  to  greatly  diminished  size.  Variations  exist  also  as  to  length 
of  pedicel  and  amount  of  compression  of  the  fruits  into  heads. 

Eucalyptus  macrorrhyncha,  F.v.M. 
This  in  its  typical  form  is  a  very  easily  recognised  species.    The 
buds  are,  when  fully  developed,  large,  rhomboidal  in  longitudinal 
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section,  with  pointed  operculum,  and  the  pedicels  are  long,  so  that 
the  flowers  and  fruits  form  loose  heads. 

Vernacular  names. — It  is  usually  known  as  "  Stringybark " 
merely,  but  by  comparison  with  L\  eugenioidea  as  "  Red  Stringy- 
bark."  According  to  Howitt,  it  is  known  as  "Mountain  Stringy- 
bark  "  in  Gippsland,  a  name  to  which  in  this  colony  the  other 
Stringylmrks  have  also  some  claim.  E.  macrorrhyncha^  however, 
appears  to  be  quite  absent  from  the  coast  districts. 

Seedling  or  sucker  leaves. — The  remarks  made  under  JF.  capiiellafa 
apply  equally  to  this  species. 

Mature  leMves. — These  are  coriaceous  and  much  resemble  those 
of  E.  capitellata. 

Buds. — These  are  strongly  pedicellate,  and  the  eds;e  of  the 
calyx  tube  forms  a  prominent  ring,  while  the  operculum  is 
acuminate  and  often  lengthened  out  into  a  point.  In  the  matter 
of  shape  one  cannot  help  likening  them  to  those  of  E.  rostrata^ 
which,  however,  are  very  small  in  comparison. 

Fruits. — These  vary  somewhat  in  shape  and  size,  but  owing  to 
the  long. pedicels,  the  prominent  edge  to  the  rim,  and  the  domed 
top,  they  can  always  be  recognised.  A  particularly  large-fruited 
form  has  been  collected  by  Mr  R.  T.  Baker  in  the  Rylstone 
district,  where  trees  with  fruits  of  ordinary  size  are  also  found. 
The  remark  about  the  buds  as  to  their  resemblance  in  shape  to 
those  of  E.  rostrata  applies  here  also. 

Timber. — This  seems  in  every  respect  to  resemble  that  of  ^. 
capitellata. 

Range.— In  Gippsland  this  is  essentially  a  mountain  species, 
and  Mr.  Howitt  has  not  seen  it  growing  at  a  lower  elevation  than 
200  feet.  In  this  colony  it  is  found  along  the  Dividing  Range 
and  Table  Land  from  New  England  in  the  north.  We  have  it 
from  Mt.  Wilson,  from  Yass,  and  from  near  Dolef»ate.  It  grows 
down  the  western  slopes  and  on  the  spurs  of  the  main  range  and 
wi  the  isolated  ranges  some  distance  into  the  interior.  The  most 
westerly  localities  actually  recorded  are  Mudgee  and  Grenfell. 
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That  E.  capitellata  and  E.  macrorrhyncha  possess  points  of 
resemblance  is  apparent  to  the  most  superficial  observer.  A  com 
parison  of  the  two  may  be  roughly  tabulated  as  follows : — 

E,  capitellata. — Operculum  obtuse.  Flowers  and  fruits  senile 
or  nearly  so.     Fruit  expanded  below  the  rim. 

E,  macrorrhyncha. — Operculum  acuminate  or  conical.  Flowers 
and  fruit-s  strongly  pedicellate;  calyx  border  prominent. 

But  these  characters  are  not  absolute,  and  only  belong  to  the 
types,  considerable  variation  occurring  in  some  specimens. 

Baron  von  Mueller  in  the  '  Eucalyptographia,'  under  £. 
macrori'hynchay  says : — 

^^E,  macrorrhyncha  stands  nearest  to  E,  capiteUatu;  leaves  aiwl 
fruits  of  both  are  the  same ;  but  the  flowers  of  the  latter  are 
always  sessile  or  nearly  so  and  thus  crowded  into  heads  as  the 
species  name  signifies,  besides  being  usually  smaller ;  the  lid  of 
E.  capitellata  is  hemispheric,  without  any  prominent  point,  and 
sliorter  in  proportion  to  the  tube,  the  latter  being  also  more 
an^^ular  and  downward  less  attenuated." 

With  all  respect  to  the  very  high  authority  of  Baron  von 
Mueller,  we  cannot  agree  that  the  fruits  of  E.  capitellata  and  F. 
macrorrhyncha  are  the  same;  and  a  study  of  the  figures  of  tin* 
two  species  in  the  *  Eucalyptographia '  will  prove  the  inaccuracy  «i 
the  statement ;  we,  however,  show  that  there  are  intermediate 
forms. 

Under  E.  macrorrhyncha  in  the  *  Flora  Australiensis'  we  find: — 

"Var.  (?)  brachycorys.  Operculum  short  and  obtuse.  Fruit  of 
E.  macrorrhyncha.  Expanded  flowers  not  seen,  and  therefore 
atfini  ties  uncertain.  New  England.  "  Stringy  bark."  (B.Fl.  iii. 
207). 

The  Eucalypt  thus  referred  to  by  Bentham  is  evidently  one  of 
those  connecting  links  between  capitellata  and  macrorrhyncha,  oi 
which  we  possess  specimens,  but  we  doubt  the  expediency  of 
giving  names  to  any  of  these  numerous  varieties  until  our  know- 
ledge concerning  them  is  more  advanced. 

Although  the  fruit  of  E.  capitellata  is  usually  sessile,  or  nearlr 
so,  we  have  specimens  which  are  distinctly  stalked.     If  these 
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fonns  be  examined  in  fruit  only  (without  reference  to  the  buds), 
they  may  be  readily  mistaken  for  E,  macrorrhyncha. 

Usually,  however,  these  connecting  links  between  capitellata 
and  macrorrhyncha  show  a  leaning  towards  the  type  of  either  one 
species  or  the  ot)ier,  so  that  we  may  conveniently  classify  them,  but 
in  regard  to  the  following  tree  we  are  unable  to  place  it  with 
either  one  species  or  the  other.  It  is  the  tree  found  on  the  Gulf 
Road,  Rylstone  district,  and  attributed  to  E.  ohliqua  by  R.  T. 
Baker,  Proc.  Linn.  Soc.  N.S.W.  1896,  p.  446. 

The  buds  resemble  those  of  E.  eugenioides.  The  fruits  are  shortly 
pedicellate,  and  in  that  respect  approach  E.  macrorrhyncha ,  but 
otherwise  they  are  hemispherical  and  flat-topped  like  many  speci- 
mens of  E.  eiiyenioides,  but  there  is  a  distinct  and  sharp  edge  or  rim, 
rith  a  tendency  to  doming,  like  E.  macrorrhyncha.  The  valves 
are  only  slightly  exserted.  The  buds  appear  to  us  dissimilar  to 
those  of  E.  obliqua,  and  the  fruits  are  too  broad  and  hemispherical 
for  that  species,  the  only  real  resemblance  to  E.  obliqua  existing 
in  the  leaves,  which,  however,  equally  resemble  E.  capitellata. 

We  have  specimens  collected  by  Mr.  Augustus  Rudder  in  the 
same  district  and  named  by  him  "Mountain  Stringybark."  They 
have  fruits  with  slightly  longer  pedicels  and  many  of  them  are 
more  of  a  domed  character,  but  on  the  same  twig  with  these 
somewhat  dome-shaped  fruits  are  other  fruits  precisely  similar  to 
those  from  the  Gulf  Road.  We  are  quite  of  opinion  that  they 
are  from  identical  trees,  and  would  on  no  account  place  them 
under  E.  obliqua. 

Should  it  be  found  necessary,  on  account  of  persistence  of 
characters  over  a  large  area,  to  separate  this  tree  from  capitellata- 
macrorrhyncha  (it  being  desirable,  in  our  opinion,  to  look  upon  it 
as  a  connecting  link  between  these  species,  for  the  present),  it 
would  perhaps  be  advisable  to  give  it  specific  rank. 

Eucalyptus  eugenioides,  Sieb. 

Sieber's  definition  of  E.  eugenioides  (Sprengel's  Cun^  Posteriores 
iv.  195),  is  as  follows  :— 
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E,  engenioides  displays  a  tendency  to  form  globular  masses  of 
closely  packed  sessile  fruits,  after  the  manner  of  E.  capitdlaia 
(see  PL  LX.  fig.  5).  These  globular  masses  present  such  a  different 
appearance  to  the  ordinary  form  of  E.  eugenioides  that  they  may, 
at  first  sight,  be  reasonably  supposed  to  form  a  variety,  but  we 
have  many  gradations  between  them  and  the  ordinary  form. 

This  head-flowered  form  may,  perhaps,  be  looked  upon  u 
exuberance  of  growth  arising  from  unusual  vitality  of  a  plant. 

At  Hilltop,  near  Mittagong,  there  is  a  variety  locally  known  as 
'*  Blueleaf  Stringy  bark."  It  appears  to  be  confined  to  a  few  of 
the  gullies  about  there.  It  is  so  called  because  the  leaves, 
especially  in  the  sunlight,  are  observed  to  have  a  bluish  cast,  and 
this  bluish  appearance  (especially  noticeable  in  the  young  leaves), 
is  largely  retained  on  drj'ing  for  the  herbarium.  The  tops  of  the 
trees  can  be  readily  noticed,  amongst  the  other  foliage,  from  a 
neighbouring  eminence.  The  fruits  are  in  spherical  clusters,  and 
if  it  were  desirable  to  distinguish  this  tree  as  a  variety  of 
eugenioides^  the  name  agglomemta  would  be  very  suitable, 
(See  Agric.  Gazette  N.S.W.  vii.  268,  May,  1896.) 

E.  OBLiQUA,  UHer. 

Although  this  species  is  so  well-known  in  Victoria  and  Tas- 
mania, its  occurrence  in  New  South  Wales  has  scarcely  been 
observed  by  botanists.  Yet  it  is  a  fine  well-developed  forest  tree 
in  the  south-eastern  district,  and  the  timber  is  saw^n  up  and  finds 
a  ready  market. 

Vernacular  names. — It  is  usually  known  as  **  Stringy  bark  " 
in  Tasmania  and  South  Australia,  and  to  a  les's  extent  in  Victoria, 
in  the  last  colony,  however,  it  is  usually  known  as  **  Messmate," 
because  it  is  associated  with  other  Stringybarks  and  fibrous- 
barked  Eucalypts.  The  same  name  is  in  use  in  southern  New 
South  Wales,  as  for  insta-nceat  Sugar  Loaf  Mountain,  Braid  wood, 
and  at  Tantawanglo  Mountain,  near  Cathcart.  Apparently  thi^ 
is  the  most  widely  used  name  for  it  in  New  South  Wales,  and  the 
term  **  Stringy  bark  "  does  not  seem  to  be  ever  applied  to  it  in 
this  colony. 
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Because  it  is  usually  rough-barked  to  the  ends  of  the  branches, 
it  sometimes  goes  by  the  name  of  "  Woolly-topped  Messmate  "  in 
theBraidwood  district  (Monga,  &c.). 

Seedling  or  sucker  leaves. — Broadly  ovate,  somewhat  cordate, 
tending  to  become  unequal,  but  not  always  so,  and  apparently 
always  attenuate,  as  pointed  out  by  Howitt.  Venation  well 
marked  and  more  transverse  than  in  the  foliage  of  the  mature 
tree. 

Leaves  of  mature  trees. — It  is  a  coarse-foliaged  tree,  by  which 
characteristic  alone  it  can  usually  be  distinguished  from  those 
species  with  which  it  is  usually  associated,  or  with  which  it  is 
likely  to  be  confused.  Its  strikingly  oblique,  unsymmetrical 
leaves  have  no  doubt  given  origin  to  its  name.  Obliquity  is  a 
character  of  nearly  all  Eucalypt  leaves,  but  in  the  species  under 
Consideration  and  in  E.  capitellata  it  is  particularly  observable. 
The  leaves  are  sometimes  dotted  and  channelled  like  £,  stellulata 
(see  Part  i.  p.  598). 

Fruit. — A  figure  of  the  usual  Victorian  form  will  be  found  in 
the  *  Eucalyptographia;'  we  give  a  representation  of  the  fruit  as 
found  in  the  southern  mountain  ranges  in  this  colony. 

The  orifice  is  sometimes  a  little  contracted,  reminding  one,  in 
this  respect,  and  in  its  general  shape  of  the  capsule,  of  some  forms 
of  E.  piperita,  but  it  is  larger  than  the  fruit  of  that  species. 
Drying  accentuates  the  contraction  of  the  orifice  in  both.  The 
two  may  be  at  once  separated  by  the  venation  and  shape  of  the 
leaves,  shape  of  the  buds,  &c.,  but  the  two  species  approach  one 
another  sometimes  very  closely  in  the  shape  of  the  fruits. 

The  fruits  in  the  southern  parts  of  this  colony  are  sub- 
cylindrical  in  shape,  while  those  of  the  Victorian  specimens, 
figured  in  the  *  Eucalyptographia,'  are  more  hemispherical. 

Tlie  fruits  of  E.  gigantea.  Hook.  f.  (*The  Botany  of  the 
Antarctic  Voyage;'  Hooker,  *  Flora  Tasmaniie,'  t,  28)  usually 
n»fcrred  to  E.  obfiqua,  and  doubtless  correctly,  are  more  pear- 
shaped,  and  with  valves  more  sunk,  than  we  have  observed  in  the 
New  South  Wales  specimens. 
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Bark. — Rough-barked  to  the  ends  of  the  branches;  the  bark  of 
the  trunk  and  branches  is  decidedly  fibrous,  but  the  fibres  are  not 
so  clean  and  tenacious  as  those  of  the  true  Stringybarks,  and  the 
bark  is  not  so  suitable  for  roofing. 

Timber. —  Timber  from  New  South  Wales  localities  is  a  rather 
inferior,  coarse,  open-grained  porous  wood,  liable  to  shrink  and 
warp.  It  is  not  esteemed  for  public  works.  Its  open  nature  may 
be,  at  least  in  part,  a  consequence  of  rapid  growth,  for  which, 
according  to  several  authorities,  E.  ohiiqun  has  the  reputation. 

It  has  been  used  in  the  Braidwood  and  Cooma  districts  for 
many  years  for  building  purposes.  In  Victoria  and  Tasmania  it 
is  largely  used,  and  a  recent  official  publication  of  the  latter 
colony  states  "  It  is  our  most  valuable  wood.**  In  considering 
the  value  of  this  statement  it  should,  of  course,  be  borne  in  mind 
that  neither  of  these  colonies  possesses  a  series  of  excellent  timbers 
such  as  New  South  Wales  can  boast  of. 

Range. — Chiefly  a  Tasmanian  and  Victorian  tree,  it  is  abundant 
in  many  places  along  the  top  of  the  eastern  slope  of  the  coa<t 
range  from  Braidwood  south.  Its  northernmost  limit  is  a  matter 
for  further  investigation,  but  it  extends  nearly  to  the  Clyde 
River.  It  is  found  growing  in  company  with  E.  ifoniocafifx  and 
other  species  on  the  Iiish  Corner  Mountain,  Reidsdale,  Su«i«r 
Loaf  ^Mountain,  and  around  Monga,  both  on  the  eastern  and 
western  fall  of  those  mountains.  The  trees  are  fairl}^  abundant, 
and  are  to  lie  found  growing  to  a  height  of  from  100  to  150  feet, 
with  a  girth  of  from  6  to  10  feet. 

Howitt  (Trans.  Roy.  Soc.  Vict.  ii.  Pt.  i,  1890,  p.  92)  makes 
the  statement,  as  regards  Gippsland,  that  "  It  appears  to  be 
essentially  a  littoral  form,  but  ascends  the  mountains,  <tc." 

The  first  part  of  this  statement  does  not  appear  to  hold  true  in 
New  South  Wales  The  tree  grows  right  on  the  top  of  the 
southern  range  with  us  and  ne^er  in  the  littoral  lands,  as  far  as 
observed.  It  fretjuents  situations  where  it  can  be  reached  and 
enveloped  in  the  sea-fogs;  in  this  remote  sense  alone  can  the  word 
**  littoral "  be  applied  to  the  trees  with  u.s. 

On  the  Tantawanglo  Mountain  it  grows  abundantly  in  company 
with  "  Cut-tail "  and  other  Eucalypts  at  a  height  of  about  3000 
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feet  above  the  sea.     At  Reidsdale  it  occurs  at  an  elevation  of 
frum  2000  to  2500  feet. 

E.  obliqua  has  never  been  positively  recorded  from  north  of 
Sydney;  in  fact,  its  recognised  localities  are  many  miles  to  the 
south.  Nevertheless,  we  have  a  specimen  undoubtedly,  in  our 
opinion,  belonging  to  this  species,  obtained  by  an  experienced 
collector  in  the  ranges  in  the  Upper  Williams  River  district. 
Tlie  precise  locality  is  unfortunately  lost,  and  therefore  we  do  not 
wish  to  do  more  than  invite  the  attention  of  botanists  to  the 
tiesirability  of  searching  for  E.  obliqva  in  the  district  named. 
The  collector  is  Mr.  Augustus  Rudder,  formerly  forester  of  the 
district,  whose  recollection  is  perfectly  clear  in  regard  to  the 
««|>ecimen  referred  to. 

The  Eucalypt  from  Gulf  Road,  Rylstone  district  (R.  T.  Baker, 
'Pruc.  Linn.  Soc.  N.S  W.'  1896,  p.  446)  we  have  discussed  under 
E.  uvicrorrhyncha  (ante,  p.  803). 

The  following  description  of  K,  ohJiqna  from  Sir  J.  E.  Smith's 
'Spmraen  of  the  Botany  of  New  Holland,'  p.  43  (London,  1793), 
i^  interesting,  and  may  be  convenient  for  reference  :  — 

"  Eucalyfitu**  obliqua^  operculo  hemispha?rico  mucronulato, 
umljellis  lateralibus  solitariis;  pedunculis  ramulisque  teretibus. 

•'  Lid  hemispherical,  with  a  little  point.  Umbels  lateral, 
•solitary;  flower-stalks  and  young  branches  round. 

"Syn.  E  oblu/na,  Ait  Hort.  Kew.  v.  2,  157;  L'  Herit.  KSert. 
An-1.  t.  20." 

'*  From  the  only  specimen  we  have  seen  of  this,  which  is  in  Sir 
J^)^*eph  Banks'  herbarium,  it  appears  the  branches  are  all  round  to 
the  very  top.  General  flowering-stiJks  round,  the  partial  ones 
only  slightly  angular,  not  compressed.  Bark  rough  from  the 
J«:aling  off  of  the  cuticle,  but  this  may  be  an  unnatural  appear- 
ance. Leaves  ovate-lanceolate,  aronjatic,  but  without  the  flavour 
<^f  peppermint." 

E.  fasti(;ata,  n.sp. 

I  -troduciory, — While  dealing  with  the  Stringybark  group  we 
<lraw  attention  to  a  tree  which  is  very  closely  related  to  one  of 
them,  and  is,  to  all   intents  and  purposes,  a  Stringybark.     We 
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allude  to  the  forest  tree  known  as  Cut-tail  in  the  southern  part  of 
the  colony.  It  attains  a  height  of  60-100  feet  and  more,  and  a 
diameter  of  at  least  4  feet.  Its  affinities  to  other  species  will  be  dealt 
with  under  various  headings,  but  we  may  point  out  that  it  strongly 
resembles  E,  ohliqiui  in  bark  and  wood,  while  the  two  species 
have  very  dissimilar  buds  and  fruits.  The  only  point  of  resem- 
blance to  E,  amygdcUina  lies  in  the  fruits,  which  are  rather  like 
those  of  our  variety  Jutifolia  figured  in  our  former  paper  of  this 
series. 

We  do  not  hesitate  to  say  that  "  Cut-tail  "  cannot  be  included 
under  any  existing  species,  and  therefore  propose  the  name 
fastigata  for  it,  in  allusion  to  the  shape  of  the  operculum  ainl 
leaves. 

Vernacular  names, — Several  names  are  more  or  less  in  use  in 
different  places.  The  one  most  in  use,  where  also  the  tree  is 
best  developed,  is  "  Cut-tail,"  and  inasmuch  as  this  name  is  not 
applied  to  any  other  tree,  so  far  as  we  are  aware,  we  would  suggest 
that  all  other  English  names  be  dropped  as  far  as  possible  in 
favour  of  this.  We  have  made  many  enquiries  as  to  the  meaning 
of  the  term  "  Cut-tail,"  but  without  success,  and  can  only  suggest 
that  it  has  reference  to  the  rough  bark  on  the  branches  which  in 
comparison  with  E.  ohliqua^  which  it  so  much  resembles  in  general 
appearance,  it  is  cut- tailed  or  curtailed. 

Other  names  that  have  been  mentioned  to  us  for  this  tree  are 
"Blackbutt,"  on  the  Nimbo  Station,  Braidwood-Cooma  Road,  and, 
on  the  Tantawanglo  Mountain,  "  Messmate."  "  White-topped 
Messmate "  and  "  Silvertop "  at  various  places,  and  "  Brown- 
barrel  "  at  Queanbeyan." 

SeetUing  or  sucker  leaves, — Ovate-lanceolate,  earl}'  becoming 
oblique;  scattered,  in  this  respect  very  dissimilar  to  those  of  E, 
amygdalina,  the  leaves  of  which  remain  opposite  until  the  tree 
has  attained  some  size.  The  veining  of  the  under  side  prominent^ 
The  twigs  rusty  tuberculate  like  E,  amygdalina  and  some  other 
species. 

Leaves  of  mature  trees. — Lanceolate,  and  when  fully  grown 
narrow-lanceolate.      Often   more   or   less   ovate-lanceolate,  and 
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always  more  or  less  attenuate.     They  are  rather  coriaceous,  smooth 
and  rather  shining.     They  possess  no  odour  of  peppermint. 

Buds. — The  chief  characteristic  is  the  shortly  acuminate  oper- 
culam,  which  is  much  accentuated  in  dried  specimens.  In  JC, 
obliqua  the  operculum  is  blunt,  and  the  whole  bud  club-shaped, 
very  different  to  those  of  the  species  now  under  review. 

The  anthers  are  partly  folded  in  the  bud. 

Fruits. — The  figure  (PL  LXI.)  will  make  the  shape  clear.  They 
are  pear-shaped,  have  a  conical  or  domed  rim,  with  the  valves 
somewhat  exserted.  They  are  always  3-celled  as  far  as  seen. 
Diameter  of  rim  2 J  to  nearly  3  lines.  Length  from  end  of 
pedicel  to  rim  2^  lines. 

The  fruit  differs  from  that  of  E.  obliqua  in  being  more  or  less 
conical,  while;  that  of  E.  obliqua  is  subcylindrical.  The  latter 
species  has  no  well  defined  rim  and  the  valves  are  sunk,  whereas 
in  the  tree  now  under  consideration  there  is  a  prominent  rim, 
while  the  valves  are  somewhat  exserted.  The  fruits  of  E.  obliqua 
are  also  larger  than  those  of  our  species  and  have  shorter  stalks. 
In  the  latter  species  the  peduncles  are  elongated  over  half  an  inch 
in  fruit,  and  are  distinctly  pedicellate,-  about  1^  lines. 

Bark. — It  resembles  closely  that  of  E.  obliqua,  the  principal 
difference  between  the  two  trees,  in  this  respect,  consisting  in  the 
fact  that  the  tops  and  the  branches  of  "  Cut-tail "  are  smooth, 
while  those  of  E.  obliqua  are  the  reverse. 

Timber.—  lt  has  all  the  characteristics  of  the  timber  of  E, 
obUqtuij  from  which  it  is  scarcely,  or  not  at  all,  to  be  distinguished. 
At  Montgomery's  mill  on  the  Tantawanglo  Mountain,  near  Cath- 
cart,  the  two  trees  are  considered  of  equal  value,  and  the  timbers 
of  the  two  cut  up  and  sold  as  one  and  the  same. 

Ranye. — The  coast  range  from  Tantawanglo  Mountain  to  near 
Braid  wood,  so  far  as  observed  at  present.  Specific  localities 
are:— Tantawanglo  Mountain,  growing  with  E.  obliqua  and  E. 
goniocalyx ;  Nimlio  (head  of  Queanbeyan  River),  mixed  with 
stellate  variety  of  E.  goniocalyx  ;  Braidwood  district  (Reidsdale, 
Irish  Comer  Mountain),  with  E.  obliqtia  and  E.  goniocalyx. 

We  have  not  yet  determined  whether  it  occurs  to  the  west  of 
the  Dividing  Range. 
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EXPLANATION  OF  PLATES. 

Plate  lix. 

E.  mctcrorrhyncha. 

Fig.  L  — Fruit  from  Yaes. 

Fig.  2.  —  l^Vuit  from  Bendigo,  Victoria. 

Fig.  3.  —  Fruit  from  Albury. 

Fig.  4.  1 

u-      _    j  Fruits  from  Rylstone  ;  No.  5  is  especially  large. 

Fig.  6.  — Umbel  and  young  bu<ls. 

Fig.  7.     I  Ty{)es   of    the    angular    buds,    with    l)eaked    opercula.      Fr«>in 

Fig.  7a.  j      llylstone. 

E.  capittllata. 

Figs.  8  and  8a. — Fruits  and  buds  of  common  Sydney  form  (Mosman'a  Ba\). 

Fig.  9. — Fruits  from  Kalgoola,  Mudgee  district. 

Fig.  10. — Fruits  from  Mt.  Victoria,  hhowing  flattened  top  or  truncate  nm 

and  lateral  compression. 
Fig.  11. — Fruits  from  Round  Mountain,  New  England. 
Fig.  12.  J  Fruits  intermediate  in  character  between  E.  capitellata  and  E. 
Fig.  13.  •      ewjtnioideSy  from  Stroud  and  Hill  Top  (Mittagong)  respectively. 
Fig.  14.-  Buds  of  E.  capitellata^  showing  a  less  flattened  form  than  uMial. 
Fig.  15.  —  Fruits  depicted  in  White's  'Voyage,*^.  226,  as  E.  pij^tritCL,  bat 

described   by  Smith,   7Vo/w.   Linn.  Soc.  iii.  285  (1797),  as  i?- 

rapileliata. 

Plate  lx. 

E.  engeuioiiUs. 

Fig.  1.— Fruits  from  Mt.  V^ictoria. 

Fig.  2.  — Fruits  from  Tweed  River,  showing  slightly  exserted  valves. 

Fig.  3.  -  Fruits  fr«  m  Ulladulla,  showing  hemispherical  shape. 

Fig.  4. — Fruits  from  Bega,  showing  sessile  character. 

Fig.  5. —  Fruits  from  Cabramatta,  near  Sydney,  showing  disposition  into* 

dense  globular  head. 
Fig.  6.  — Fruits  from  Homebush,  near  Sydney,  showing  pilular  shape  and 

sunk  rim. 
Fig.  7.  —  Fruits  from  Hogan's  Brush,  near  Gosford,  unupually  large  in  siie, 

and  with  well-defined  rim.     Intennediate  in  character  between 

this  species  and  E.  capiteHata  :  C/.  Plate  Lix..  figs.  12  and  13. 
Fig.  8.  —Normal  buds  of  E,  eugenioides, 

E,  obliqua. 
Fig.    9.— Fruits. 
Fig.  10.  — Leaf  showing  oblique  outline,  and  venation. 
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Fig.  12.  \        capUeHata  and  E.  macrorrhyticha  (Gulf  Road,  R.  T.  Baker ; 
also  Mr.  Rudder's  specimen). 

Plate  lxi. 

E,  fastigata^  sp.nov. 
Fig.  1. — Seedling  foliage. 
Pig.  2. — Twig  in  bud. 
Fig.  3. — Mature  leaf,  showing  venation. 
Fig.  4.  —  Fruit,  showing  exserted  valves. 
Fig.  5. — Transverse  section  of  fruit. 
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PUPINA    BIDBNTATA,  Sp.n. 

Jaw  consisting  of  a  chitinous,  transparent  i 
the  greater  part  of  the  lips,  minutely  reticul 
magnifying  power  the  me 
be  composed  of  very  nui 
^    ,         plaits. 

^RT  h  ^  Radula  strap-shaped,  wi 
rows  of  teeth;  formulae  ! 
^  dian  tooth  with  its  base 
middle,  posterior  and  cone 
jj^  rather  small  cusps,  the 
larger  than  the  laterals,  ^ 
rounded  cutting  points, 
gated,  with  three  cusps, 
a  large  blunt  cutting  point.  First  marginal  ^ 
with  two  cutting  points. 

The  dentition  is  that  characteristic  of  the 
the  peculiarity  of  the  jaw,  if  that  term  may  hi 
by  the  arboreal  Achatinellas. 

Q  Shell  pupiniform,  si 

•-jr-~T^       ^  pale  horn  colour.      ^ 

\         /  ^w\      2  convex.      Aperture  c 

J  \  \        r^^^        part  of  which  is  encir 


l^^^v         part  of 
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enclosing  a  narrow  triangular  area  which  is  crossed  near  the 
thread-like  slit  of  rounded  aperture  by  a  tooth-like  process. 
There  is  a  finer  tooth  on  lower  extremity  of  outer  lip  which 
further  constricts  the  fine  slit  at  aperture. 


Fig.  3. 


Pi^.  4. 


Operculum  concentric,  concave,  shining,  straw  colour. 
Length  10  mil.,  diam.  4  mil.,  breadth  of  aperture  1 J  mil. 
H<Mh. — Near  Cairns,  Queensland.     The  type  specimens  are  in 
C.  E.  Beddome^s  Collection. 


EXPLANATION  OF  FIGURES. 

Pupina  bidentata. 

Fig.  I.— Jaw  (x  50). 

Fig.  2. —Part  of  radula  (  x  240). 

Figs.  3-4. — Front  atid  back  views  of  shell. 

(Figi.  1-2  drawn  from  nature  by  Mr.  H.  Suter;  Nor.  3-4  by  Mr.  C.  Hedl^-y.) 
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NOTES   AND    EXHIBITS. 

Mr.  Fred.  Turner  sent  for  exhibition  a  specimen  of  Lej'tnrtui 
ey  indricii^y  Trin ,  one  of  several  plants  recently  found  by  him 
near  Hay.  This  very  rare  grass  in  New  South  Wales  has  not 
hitherto  been  found  growing  away  from  the  coast ;  only  once 
before  had  he  seen  it,  growing  in  company  with  L.  incur vntus  on 
the  shores  of  Port  Jackson.  Also  specimens  of  two  West  Aus 
tralian  leguminous  plants  (Hmchysenia  undnlcUum,  Ker,  and 
Isotropis  jnncea,  Turcz  >,  forwarded  from  the  Bureau  of  Agricul- 
ture of  West  Australia,  as  being  plants  supposed  to  be  poisonous 
to  stock. 

Mr.  Edgar  R.  Waite  exhibited  a  lizard,  Xephi^rus  h^^s,  De 
Vis,  received  by  the  Australian  Museum  some  months  ago. 
Suspecting  that  its  characters  were  common  to  both  N.  Icevis  and 
X.  platyurus,  Blgr.,  Mr.  Waite  examined  the  type  of  the  former 
species,  kindly  lent  by  Mr.  De  Vis,  when  it  became  apparent  that 
the  two  descriptions  applied  to  the  same  species — a  conclusion  id 
accordance  with  the  views  of  Messrs.  Lucas  and  Frost,  from  the 
examination  of  a  series  of  specimens  from  Central  Australia 
(*'  Report  of  the  Horn  Expedition  "  ii  p.  116).  The  exhibited 
specimen  was  shown  to  recoixl  a  locality  intermediate  between  the 
known  habitats,  Queensland  and  South  Australia,  the  example 
having  been  obtained  at  Bathurst,  New  South  Wales. 

Some  varieties  of  Australian  Mollusca  were  shown  by  Mr 
Hedloy.  On  behalf  of  Mr.  Whitelegge  an  example  was  exhibited 
of  r/eurobrauchcta  lutticeps,  Cuvier,  collected  by  him  at  Maroubra 
Bay.  Though  this  remarkable  species,  apparently  a  pelagic  form, 
was  described  in  1817,  so  little  is  known  about  it  that  its  exact 
locality  has  not  been  before  announced.  Mr.  Pilsbry  writing  on 
this  form  in  the  present  year  [Man.   Conch.   (1)  xvL  p.   229], 


NOTES    AND   EXHIBITS.  817 

proposes  for  it  the  subgeneric  name  Eusefenops,  in  lieu  of  Xeda 
preoccupied  in  the  Coleoptera. 

By  the  courtesy  of  the  Curator  of  the  Australian  Museum 
Mr.  Hedley  further  exhibited  examples  of  Monodont^  Zeua, 
Fischer,  a  series  described  without  locality  in  the  Journ.  de  Conch. 
1874,  p.  372.  Dr.  Fischer's  shrewd  guess  that  it  was  of  Australian 
origin  is  for  the  first  time  confirmed  by  tbe  receipt  of  instances 
collected  by  Mr.  Moore  at  Dongara,  near  the  mouth  of  the  Irwin 
River,  West  Australia.  In  the  same  parcel  were  also  Monodontn 
carhfpttarin,  Philippi,  and  //aHotis  efeganSy  Koch,  both  noteworthy 
and  of  interest  as  extending  the  geographical  range  of  these  shells. 

Mr.  Ogilby  exhibited  for  Dr.  Cox  a  small  Sole  received  from 
Mr.  J.  K.  Larner,  Public  School,  Codrington,  caught  in  fresh 
water  alx)ut  58  miles  above  the  mouth  of  the  Richmond  River; 
he  identified  it  with  Aserrnyodea  macleayayiuSy  Ramsay,  which  ha<l 
previously  been  recorded  from  fresh  water  in  the  Hunter  River, 
as  Soiea  jhtvlatUiity  Ramsay. 

Mr.  Brazier  read  the  following 

Kois  on  the  Shell 8  found  in  Kitchen  Mvhiens  at  Bondi  Bay. 

The  following  is  a  list  of  the  species  of  Mollusca  found  in 
Kitchen  Middens  accumulated  by  the  Aborigines  under  rock 
shelters  at  Bondi  Bay  (Boondi  of  the  Aborigines).  Trituu 
Spenghri^  Chem.,  (some  specimens  broken  off  at  the  apex,  others 
with  the  back  of  the  shell  broken,  to  allow  of  the  extraction  of 
the  animal);  Purpura  snccincta,  Martyn  ;  P.  stiiata^  Martyn  ; 
Ninelia  straminea,  Martyn  (the  oi>ercula  of  the  same  very 
plentiful);  Lunella  icndulata^  Martyn:  Monodonta  Zfbrn,  Menke; 
J/,  milk icari Tint a^  Chenu;  Scutus  anntinns^  Donov.;  Keritanigra^ 
Gray  ( =  aV.  atrata^  Reero,  non  Chem.)  ;  Natica  plumhea,  I^am.  ; 
PauUa  ttamoserica^  Martyn,  and  P.acnhata,  Reeve  (both  species 
very  plentiful);  P.  coHUi,  Sowh.,  [  =  (ilti<:>>H(U(i,  Angas, — very  few 
specimens;;  llaVwtls  ntfrosn^  Martyn;  Fluxtphora  pethfJafa,  Sowb., 
(the  foot  of  this  Chiton  nmst  have  been  much  in  recjuest  as  an 
article  of  food,  the  shell-plates  occurring  in  countless  numl)ers  in 
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the  midden  near  the  baths);  and  Anomalocardia  trapezia^  Desh, 
the  common  mud-cockle  (scarce,  evidently  brought  over  from  the 
mud-flats  at  Rose  Bay).  Portions  of  the  skull  of  the  schnapper 
{Paqurua  unicolor,  Quoy)  were  also  met  with. 

Mr.  Brazier  also  exhibited  (1)  a  fine  specimen  of  Cyprtm 
vifeilicSf  Linn.,  of  unusual  coloration  (light  brown,  the  margins 
thickened  with  enamel  of  a  dark  fawn  colour,  the  dorsal  surface 
showing  bluish-white  lines  in  splashes,  and  a  few  white  dots  in 
place  of  the  ordinary  large  white  spots),  dredged  alive  at  Little 
Coogee :  and  (2)  a  perfect  adult  specimen  of  the  shell  described 
at  the  July  Meeting  as  Clathurella  WaterhouscE,  which  must  now 
be  referred  to  the  genus  Canlhariuf,  the  lip  of  the  type  specimen 
having  been  broken ;  it  is  larger  than  the  type  (length  15, 
diameter  5J,  length  of  aperture  6  mm.);  it  was  found  at  Vaucluse, 
Port  Jackson,  in  possession  of  a  hermit  crab,  and  is  allied  to 
C.  austral  is,  Pease,  and  C,  unicoltr,  Angas,  both  from  Port  Jackson. 

Mrs.  Kenyon  sent  for  exhibition  a  series  of  specimens  of  Conus 
Rutilus^  Menke,  and  five  varieties,  C,  Macleayana,  T.  Woods, 
C.  Smithii  Angas,  C.  Graj/i,  Reeve,  C.  macuiatus,  Sowb.,  and  C. 
Atiemone,  Lam.,  with  young  and  distorted  examples  of  the  same; 
and  communicated  a  Note  thereon, 

Mr.  Darley  exhibited  an  apparently  ancient  boomerang  found 
in  a  deposit  of  hardened  mud,  10  feet  below  the  present  bed  of 
the  River  Darling,  2i  miles  below  Bourke,  when  excavating  for  a 
cofier-dam. 

Mr.  Darley  also  communicated  some  interesting  particulars  as 
to  the  reported  occurrence  of  Teredo  and  Rock  Oyster  for  the 
first  time  at  the  mouth  of  the  Gippsland  Lakes  about  four  years 
ago,  whereas  previously  both  were  said  to  be  unknown  in  the 
locality. 

Mr.  W.  S.  Dun  exhibited  on  behalf  of  the  Mining  and  Geolo- 
gical Museum,  a  beautiful  series  of  Trilobites  from  the  Upper 
Silurian  of  Dudley,  England,  lately  presented  by  Mr.  C.  Holcroft. 

Mr.  Deane  exhibited  a  number  of  rock  specimens  from  Victoria 
Lakes  east  of  Menindie,  Lake  Boolaboolka,  and  Kilfera. 
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Dr.  Norton  communicated  a  Note  recording  an  instance  in 
which  an  ant-resembling  spider  was  observed  to  attack  fatally  one 
of  the  community  in  a  nest  of  the  so-called  bull-dog  ants. 

The  Rev.  J.  Milne  Curran  exhibited  a  fine  series  of  enlarged 
photographs   and   numerous   rock-specimens   illustrative  of  the 
physiography  and  geology  of  the  Mt.  Kosciusko  Plateau,  especially 
in  relation  to  the  so-called  evidences  of  glaciation.     Having  been 
over  the  same  ground  as  Dr.  Lendenfeld  and  Mr.  Helms,  Mr. 
Curran  could  not  but  agree  with  Mr.  Helms  as  to  the  absence  of 
any  evidence  of  glaciation  in  the  Wilkinson  Valley  such  as  Dr. 
Lendenfeld  had  reported.     But  he  also  felt  compelled  to  differ 
from  Mr.  Helms  in  respect  of  the  other  localities  in  which  this 
observer   thought   he   had  detected  evidence  of  glacial  action, 
as  indicated  on  the  map  accompanying  his  paper;  and  he  was 
forced  to  the  conclusion  that  the  evidence  adduced  is  wholly 
insufficient,  and  that  no  striae,  groovings,  or  polished  faces  due  to 
ice  action,  or  roches  moutonn^s,  perched  blocks,  moraine-stuflf 
or  erratics  are  to  be  met  with.     Only  one  example  of  anything 
like  a  polished  block  was  noted,  and  in  this  case  the  polishing  and 
striie-like  markings  were  clearly  due  to  a  "  slicken-side."     Most 
of  the  granite  is  of  a  gneissic  character,  but  normal  granites  are 
also  present,  the  latter  weathering  into  spheroidal  masses,  the 
contours  of  which  in  a  few  cases  are  suggestive  of  ice  action.     It 
had  been  stated  that  the  rocks  on  the  plateau  are  not  such  as 
would  preserve  glacial  strije.    With  this  Mr.  Curran  did  not  agree, 
as  he  found  porphyries,  diorites  and  basalts,  the  latter  belonging 
to  the  non-felspathic  section  of  these  rocks,  specimens  of  which 
were  exhibited.     Apart  from  local  evidence  the  general  contour 
of  the  valleys  is  not  in  the  least  suggestive  of  glaciers.     He  there- 
fore concluded  that  (1)  there  is  no  satisfactory  evidence  of  glaciers 
in  the  present  valleys.     (2)  There  is  absolutely  no  evidence  of 
extensive  glaciation  on  the  Kosciusko  Plateau.     (3)  The  "glacial 
epoch  of  Australia "  in  Post-Tertiary  times  as  described  by  Dr. 
lendenfeld,  has  no  foundation  in  fact. 
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Mr.  Hardy  exhibited  two  examples  of  the  Nerrum,  or 
Rnarrarm  (Loddon  River  Tribe),  or  strangulation  cord.  They 
were  originally  obtained  by  Mr.  John  R.  Peebles  from  either 
the  Watty- Watty  or  the  Litchoo-Litchoo  tribe  at  Tyntynder,  near 
the  River  Murray  in  the  year  1857. 
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WEDNESDAY,  MARCH   31st,  1897. 

The  Twenty-Third  Annual  General  Meeting  of  the  Society 
was  held  in  the  Linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on 
Wednesday  evening,  March  Slst,  1897. 

The  President,  Mr.  Henry  Deane,  M  A.,  M.  Inst.  C.E.,  F.L.S., 
in  the  Chair. 

The  Minutes  of  the  previous  Annual  General  Meeting  were 
read  and  confirmed. 

The  President  then  delivered  the  Annual  Address. 


PRESIDENT'S  ADDRESS. 

I  have  the  honour  once  more  to  address  you  from  this  Chair. 

The  year  just  concluded  has  been  one  of  fair  activity,  and  the 
papers  read  before  the  Society  have  been  of  an  important 
character.  There  have  been  nine  ordinary  meetings,  and  at  these 
forty-four  pai>ers  have  l>een  read. 

Some  of  the  papers  have  had  to  me  a  particular  interest  as 
bearing  on  one  of  the  subjects  which  I  took  up  for  special  treat- 
ment in  my  Address  last  year.  These  are  as  follows  : — Captain 
Hutton  communicated  a  paper  on  the  probability  of  a  former 
land  connection  between  Australia  and  South  America.  Mr. 
Ojfilby  presented  some  observations  on  groups  of  fishes  the  dis- 
tribution of  which  can  scarcely  l)e  understood  except  on  the 
supposition  of  a  former  Antarctic  continent.  Professor  David 
has  contributed  valuable  information  on  the  occurrence  of 
diatomaceous  earth  and  Radiolaria,  and  the  Rev.  J.  M.  Curran 
read  some  notes,  which  are,  as  I  understand  and  hope,  preliminary 
to  a  paper,  on  the  supposed  glaciation  of  Mt.  Kosciusko. 

Mr.  Maiden  and  I  have  been  working  at  Eucalypts  and  have 
presented  a  contribution  on  the  subject.  It  is  one  that  has 
53a 
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already  been  dealt  with  by  such  competent  authorities  as  the  late 
Baron  von  Mueller,  Mr.  Howitt,  and  the  late  Rev.  Dr.  Woolls; 
but  many  species  have  at  present  been  considered  only  from  & 
Victorian  standpoint,  and  demand  investigation  as  to  habits  and 
variation  when  found  in  New  South  Wales. 

The  difficulty  of  defining  what  is  a  species  among  Eucalypts  or 
indeed  in  any  large  and  variable  genus  is  very  great.  It  is 
very  easy  to  make  very  serious  mistakes  by  grouping  some  that 
ought  to  be  kept  separate,  or  in  the  case  of  very  variable  forms, 
giving  specific  rank  to  mere  varieties. 

A  curious  example  of  errors  that  may  be  committed  before 
sound  knowledge  is  acquired  I  find  in  a  Report  to  the  Lieutenant 
Governor  by  Mr.  William  Swainson,  F.R.S.,  in  1853.  This 
gentleman  divided  up  what  he  called  the  "  Eucalyptidae "  into 
seven  genera  and  1520  species  and  varieties,  while  of  the  genus 
'Casivariiia  he  found  213  species,  some  of  which  he  was  obliged 
to  leave  unnamed,  having  exhausted  his  vocabular}*.  The  most 
difficult  species  of  Eucalyptus  are  probably  those  with  smallish 
fruits,  for  there  is  then  so  little  opportunity  to  seize  hold  of  dis- 
tinguishing characters,  and  it  is  only  by  taking  into  account  forms 
of  buds,  anthers,  fruits,  leaves,  seedling  and  mature,  bark  and 
perhaps  the  wood  itself  that  anything  like  certainty  can  be 
arrived  at. 

What  an  opportunity  is  here  for  some  of  the  spare  energy  of 
the  old  country  which  spends  itself  on  monographs  of  a  small  and 
variable  genus  of  Compositas !  What  scope  of  useful  investigation 
exists  in  the  study  of  the  variation  of  vegetable  forms  on  a  large 
continent  like  our  own,  which  has  been  altogether  free  from  the 
destructive  and  thinning  out  action  of  Glacial  Periods  and 
catastrophes,  and  where  opportunities  of  almost  unlimited  varia- 
tion exist ! 

During  the  year  four  ordinary  Members  and  one  Associate  have 
been  added  to  the  Roll,  and  one  Member  has  resigned. 

The  Society  has  lost  the  services  of  Mr.  U.  A.  Henn  and  Dr. 
Martin  on  the  Council,  but  I  am  glad  to  be  in  a  position  to  saj 
that  they  will  continue  their  Membership  although  circumstances 
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have  induced  them  to  take  up  their  residence  outside  New  South 
Wales.  Messrs.  Brazier  and  Whitelegge  have  also  resigned  from 
the  Council. 

We  have  to  deplore  the  loss  of  our  oldest  Honorary  Member, 
Baron  F.  von  Mueller,  who  was  elected  on  the  22nd  January, 
1876.  To  this  event  T  shall  take  the  opportunity  of  referring 
presently. 

The  distinguished  Algologist,  Professor  G.  B.  Toni,  of  Padua, 
has  been  elected  an  Honorary  Member  of  the  Society.  • 

In  accordance  with  the  resolution  passed  at  the  beginning  of 
last  year,  a  sound  investment  having  been  found  for  the  funds 
left  by  the  late  Sir  William  Macleay,  the  Council  took  steps  to 
invite  applications  in  England  and  the  Colony  for  the  position  of 
Macleay  Bacteriologist.  Five  applications  were  received,  but 
after  considering  the  qualifications  of  the  applicants,  the  Council 
has  decided  not  to  appoint  any  of  them,  but  to  give  a  wider 
publicity  to  the  Society's  requirements  and  advertise  afresh  later 
on  with  a  view  to  obtaining  a  better  selection.  In  the  meantime, 
the  principal  will  be  increased  by  the  year's  interest,  so  that 
pecuniarily  the  delay  will  not  be  a  loss. 

Baron  F.  von  Mueller. 

I  must  now  take  the  opportunity  of  saying  a  few  words  in 
tribute  of  respect  to  the  memory  of  the  late  Baron  F.  von  Mueller, 
whose  friendship  and  good  qualities  many  of  us  learnt  to  appreciate. 

I  do  not  intend  to  oflTer  a  lengthy  account  of  the  Baron's  life, 
as  that  has  already  been  done  by  others  far  more  fitted  to  the 
task  than  myself.  £  may  refer  to  the  interesting  account  given 
in  the  "Sydney  Mail"  of  the  17th  October  last,  written  some 
time  ago  by  the  late  Rev.  Dr.  WooUs,  and  to  that  published  in  the 
"Victorian  Naturalist,"  (No.  7,  Vol.  xiii.),  which  is  due  to  the 
ahle  and  sympathetic  pen  of  Professor  Baldwin  Spencer. 

Baron  F.  von  Mueller  is  a  fit  compeer  of  such  men  as  Robert 
Brown,  Dr.  Hooker,  and  Mr.  Bentham.  He  was  a  man  of 
indomitable  energy  and  perseverance,  and  during  his  44  years 
of  official  life  he  achieved  such   results  as  few  can    boast  of. 
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His  reputation  was  a  world-wide  one,  and  there  are  few  countries 
in  which  he  has  not  at  some  time  or  other  found  correspondents. 

Baron  F.  von  Mueller  arrived  in  Adelaide  in  1847  and  imme- 
diately set  himself  to  prosecute  his  favourite  study  of  botanv. 
In  1852  he  was  appointed  Government  Botanist  of  Victoria,  and 
was  thus  enabled  to  commence  his  investigations  on  the  flora  of  a 
part  of  Australia  which  was  untouched  by  Robert  Brown.  At 
that  time  he  commenced  a  series  of  most  arduous  journeys  to  the 
Australian  Alps  and  elsewhere,  often  unattended;  and  what  that 
meant  in  those  days  can  be  imagined  only  by  those  older  residents 
of  this  country  now  living  who  have  had  experience  of  the 
inhospitable  character  of  the  Australian  bush  and  the  dangers 
connected  with  it.  In  1855,  one  of  the  most  important  journeys 
was  made ;  he  then  accompanied  Mr.  Gregory  to  the  north  and 
north-west  of  Australia,  and  the  expedition  undoubtedly  until  the 
time  of  the  recent  Horn  Expedition  stood  out  above  all  others  for 
its  valuable  scientific  results;  and  in  general  int^re.st  and  import- 
ance of  discovery  it  was  second  only  to  Leichhardt's. 

In  the  earlier  part  of  his  career  Baron  F.  von  ^lueller  was  much 
in  the  field  and  had  opportunities  of  studying  the  forms  and 
habits  of  living  plants  which  later  in  life  he  missed. 

Included  in  the  vast  collections  which  enabled  Bentham  to 
carry  out  that  unique  work,  the  "  Flora  Australiensis,''  the  only 
complete  continental  Flora  written,  were  more  than  fifty  '*  large 
cases  "  of  specimens  collected  or  forwarded  by  the  Baron  to  Kew: 
and  to  his  assistance  was  the  success  of  the  work  largely  due. 
There  are  now  more  than  double  the  species  of  vascular  plants 
described  compared  with  those  known  to  Robert  Brown.  Mr. 
Bentham  in  his  eulogy  on  Rol^ert  Brown  (Proceedings  of  the 
Linnean  Society  of  London,  May  24th,  1888),  gives  4,200  as  his 
total.  In  the  "Flora  Australiensis"  are  described  7,000  species. 
The  second  edition  of  the  "Census"  published  in  1889  includes 
8,839  species,  distributed  among  1,409  genei-a  and  156  orders. 

It  Wcos  to  be  expected  that  a  large  amount  of  work  would 
remain  unfinished.  The  complete  investigation  of  the  flora  of  a 
continent  is  a  work  not  of  one  generation  nor  of  two,  but  the 
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foundation  has  been  laid  for  the  carrying  on  of  the  study  of 
various  important  groups,  and  among  the  most  interesting  of  the 
subjects  to  which  the  Baron  devoted  his  attention  are  those  of 
genera  and  orders  possessing  in  Australia  peculiar  characters  and 
forming  often  a  special  feature  of  the  flora.  I  refer  in  particular 
to  his  Monograph  entitled  "  Eucalyptographia,"  consisting  of 
descriptions,  with  plates,  of  100  species  of  the  genus  Eucalyptus, 
and  to  the  series  of  illustrations  of  Acacia,  consisting  of  13 
decades  or  130  species,  Salsolaceae  of  9  decades  or  90  species,  and 
of  Candolleaceae  1  decade  only.  A  work  on  the  Myoporineaj  con- 
taining figures  of  a  large  number  of  the  species  of  Myoporum  and 
Eremophila  was  also  begun  and  one  volume  completed.  When  it 
i^  considered  that  there  are  probably  at  least  150  species  of 
Eucalyptus  SLTudi  that  only  100  are  given  in  the  "  Eucalyptographia," 
and  that  out  of  more  than  300  species  of  the  genus  Acacia  only 
130  are  figured,  it  will  be  seen  that  a  large  amount  of  work 
remains  to  be  done  with  those  groups  alone. 

The  Baron's  note  on  Boronia  fl  /ribunda,  read  at  the  meeting 
of  this  Society  on  September  30th  last,  is  believed  to  be  his  last 
scientific  contribution. 

A  fitting  memorial  to  the  late  Baron  would  be  the  publication 
of  a  supplemental  volume  to  the  "Flora  Australiensis." 
As  he  took  so  important  a  part  in  furnishing  material  for  the 
seven  existing  volumes,  it  would  be  a  graceful  tribute  to  his 
memory  to  dedicate  the  supplement  to  him.  This  work  should 
of  course  be  carried  out  on  the  lines  and  according  to  the  same 
system  as  that  adopted  in  the  "  Flora,"  which,  whatever  its 
objections  may  be,  has  very  much  to  recommend  it,  not*  only  on 
account  of  its  l^eing  that  made  use  of  in  the  "Genera  Plantarum," 
but  chiefly  because  a  supplement  could  only  thus  be  of  real 
utility.  It  would,  however,  be  a  convenience  if  at  the  end  of  the 
volume  a  reference  in  tabular  form  to  the  system  and  nomen- 
clature of  the  Baron's  Census  were  supplied.  It  is  to  be  hoped 
that  in  whatever  way  the  work  may  be  carried  out,  all  jealousies 
will  be  laid  "aside  and  the  greatness  of  the  man  to  whose  memory 
the  tribute  is  oflFered  alone  remembered.     This  volume  might  well 
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be  made  a  joint  work  subscribed  for  by  the  four  Grovemments  of 
South  Australia,  Victoria,  New  South  Wales  and  Queensland,  and 
jointly  edited  by  the  four  representative  botanists  of  those  colonies. 

I  should  now  like  to  add  a  few  words  on  the  subject  of  nomen- 
clature, but  I  do  not  wish  that  these  remarks  should  be  taken  in 
any  way  as  disparaging  to  the  late  Baron's  work.  Every  man 
has  a  right  to  his  own  views,  and  certainly  none  more  so  than  the 
late  leading  botanist  of  Australasia,  but  there  are  few  who  agreed 
with  him  on  certain  points,  and  some  who  have  followed  his 
methods  during  his  lifetime  will  probably  feel  themselves  justified 
in  now  throwing  off  the  restraint  previously  imposed  upon  them. 

Many  of  the  well  known  names  of  the  "  Flora  Australiensis  '* 
were  dropped  by  the  Baron  and  do  not  appear  in  their  expected 
places  in  his  "Census  of  Australian  Plants."  Other  names  which 
he  considered  to  have  the  right  of  priority  have  instead  been 
adopted  by  him,  to  the  great  discomfort  of  most  of  us.  Under 
one  large  genus,  many  generic  names  with  which  we  are  familiar 
have  been  grouped  For  example,  such  genera  as  Croioea,  Fheha- 
Hum,  Aster olaaia  and  many  others  are  thrown  into  Eriostetnon;  and 
Astroloma,  Lettcopogon,  Melichrus,  Acrotriche,  Monotoca^  Ligsanfhe 
and  a  host  of  others  are  suppi'essed  and  the  species  placed  under 
Styphelia,  The  annoyance  is  great  enough  when  in  looking  a  plant 
up  you  miss  its  generic  designation,  but  if,  as  in  the  case  of  many, 
you  lose  the  specific  name  as  well,  it  is  confusion  worse  confounded. 
Priority  should  not  be  the  only  guide  when  adopting  a  name, 
but  use  must  be  taken  into  consideration.  Mr.  Thistleton  Dyer 
in  his  Address  to  Section  K  of  the  British  Association  for  the 
Advancement  of  Science,  1895,  says  that  to  him  "botanists  who 
waste  their  time  over  priority  are  like  boys  who  when  sent  on  an 
errand  spend  their  time  in  playing  by  the  roadside.  By  such  men 
even  Linnaeus  is  not  to  be  allowed  to  decide  his  own  names.' 
And  in  another  part  of  the  same  address  he  makes  the  pertinent 
remark  that  "  if  science  is  to  keep  in  touch  with  human  affairs, 
stability  in  nomenclature  is  a  thing  not  merely  to  aim  at  but  to 
respect.     Changes  become  necessary,  but  should  never  be  insisted 
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on  without  grave  and  solid  reason;"  and  in  a  note  he  calls  atten- 
tion to  Darwin's  saying,  "  I  cannot  yet  bring  myself  to  reject  any 
well  knaum  names."  No  doubt  the  Baron  thought  he  had  grave 
and  solid  reason  to  change  some  names,  and  we  should  be  loth  to 
charge  him  with  loitering  on  his  errand  like  the  schoolboy,  but  I 
am  sure  all  of  us  prefer  the  names  we  became  used  to  through 
the  "Flora  Australiensis";  let  us  therefore  adhere  to  them  as 
much  as  possible. 

Mr.  R.  D.  Fitzgerald's  "  Australian  Orchids  "  consisted  at  his 
death  of  one  Volume  of  seven  parts,  and  four  other  parts  towards 
a  second  Volume.  One  hundred  and  eighty-three  species  were 
figured  and  described,  with  interesting  notes  on  their  habits 
and  modes  of  fertilisation  by  Mr.  Fitzgerald  himself.  Seeing 
the  number  of  fine  drawings  still  unused,  it  was  proposed  to 
continue  the  publication.  The  assistance  of  Mr.  A.  J.  Stopps 
was  8ecure<l  for  the  lithographic  work,  and  I  was  asked  to  work 
up  the  text.  Many  friends  came  forward  to  help  with  informa- 
tion, and  Part  f)  of  the  second  Volume  was  brought  out  under  the 
editorship  of  Dr  James  Norton  in  1895.  About  half  the  plates 
required  for  Part  6  and  some  notes  for  the  text  are  ready,  but 
there  is  no  money  to  go  on  with  the  publication.  Only  a  small 
sum  18  really  necessary  to  complete  this  part,  but  the  Government 
steadfastly  refused  last  year  to  place  any  money  for  the  purpose 
on  the  Estimates.  It  will  be  a  great  pity  if  this  part  cannot  be 
fimshed,  and  also  Part  7,  which  would  make  up  the  second 
Volume.  I  hope  a  renewed  eflfort  may  be  made  some  day  to 
induce  the  Government  to  provide  the  requisite  funds  for  carrying 
out  this  essentially  Australian  object. 

One  of  the  scientific  events  chronicled  for  the  past  year  is  the 
ineffectual  attempt  to  execute  a  wish  of  Charles  Darwin  to  pierce 
a  coral  island  to  its  foundation  and,  by  bringing  up  a  core,  test 
the  mystery  of  its  origin.  A  committee  appointed  by  the  Royal 
Society  of  London  for  the  purpose  of  this  investigation  had  a 
man-of-war  placed  at  their  disposal  by  the  Admiralty.  The 
New  South  Wales  Government  further  assisted  them  with  a  loan 
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of  boring  machinery.  The  expedition,  of  which  Professor  Sollas 
was  placed  in  charge,  sailed  from  Sydney  in  IVIay,  to  Funafuti,  an 
atoll  lying  half  way  between  Fiji  and  the  equator  which  had 
been  selected  as  the  scene  of  operations. 

The  impression  usually  prevailing  that  a  coral  reef  was  a  dense 
and  homogeneous  mass  was  soon  dispelled  when  the  diamond  drill 
began  to  work,  and  it  was  shown  instead  to  contain  caves  and 
fissures  filled  with  quicksand.  The  latter  proved  too  much  for 
the  apparatus  at  command,  and  after  penetrating  to  a  depth  of 
105  feet  in  the  first  instance  and  72  feet  in  the  second,  further 
attempts  were  abandoned. 

Although  the  chief  line  of  inquiry  was  defeated,  important 
results  were  achieved  by  the  officers  of  H.M.S.  Penguin,  whose 
soundings  perfectly  develop  the  submarine  slope  and  contour 
lines. 

These  observations  and  some  made  later  in  the  year  by  officers 
of  the  same  vessel  on  the  Alexa  Bank  throw  much  light  on  the 
conditions  under  which  coral  formations  appear  to  take  their  rise, 
which  are  apparently  not  those  assumed  by  Darwin. 

The  naturalists  attached  to  the  Funafuti  expedition  amassed 
collections  illustrative  of  the  ethnology,  zoology  and  botany  of  the 
island,  and  a  memoir  based  on  the  gatherings  and  observations  of 
Mr.  Hedley,  who  was  attached  to  the  expedition,  is  now  in  course 
of  publication  by  the  Australian  Museum.  The  reports  so  far 
reflect  immensely  to  the  credit  of  Mr.  Hedley,  who  seems  to  have 
allowed  no  detail,  however  apparently  unimportant,  to  elude  his 
observation.  The  general  account  of  the  atoll  and  of  the  manners 
and  customs  of  the  inhabitants,  written  by  himself,  will  be  read 
with  interest  by  all,  and  the  hope  will  naturally  arise  that  Mr. 
Hedley  may  have  opportunities  accorded  to  him  of  taking  part 
in  future  investigations  of  the  kind. 

A  reprint  of  Professor  SoUas's  Report,  published  in  "  Nature," 
of  February  18  th,  came  to  hand  yesterday. 

Another  expedition  for  the  investigation  of  coral  reefs — I  refer 
to  Professor  Agassiz's  visit  last  winter  to  the  Great  Barrier  Reef 

had,  owing  to  bad  weather,  which  is  a  most  unusual  occurrence 
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at  the  time  of  year,  to  be  given  up  before  its  main  object  had 
been  attained. 

News  has  just  been  received  that  another  scientific  excursion 
to  the  Pacific  has  met  with  some  success.  After  enduring  con- 
siderable toil,  hardship  and  danger,  Dr.  Willey  has,  in  the  Loyalty 
Islands,  succeeded  in  obtaining  eggs  of  the  Nautilus,  but  unfortu- 
nately these  have  failed  to  develop. 

A  remarkable  discovery  in  morphological  botany  has  recently 
been  made  in  Japan  of  another  connecting  link  between  flowering 
and  flowerless  plants.  The  discoverers  are  Professor  Ikeno  and 
Dr.  Hirase,  who  have  found  in  Cycas  and  Ginkgo  the  fertilisation 
of  the  o\'ule  effected  by  a  partial  penetration  of  pollen  tubes,  and 
a  subsequent  development  of  antherozoids  for  the  completion  of 
the  process. 

With  regret  we  learn  from  "Nature,"  of  February,  18th,  that 
the  veteran  palaeontologist  and  botanist.  Baron  Constantine  von 
Ettingshausen,  had  died  at  Gr^z  at  the  age  of  71. 

Horn  Expedition. 

In  my  Address  of  last  year  lengthy  reference  was  made  to  the 
first  instalment  of  the  "  Report  of  the  Horn  Scientific  Expedition 
to  Central  Australia" — Part  ii.  Zoology,  then  just  published. 
Three  additional  parts — Parti.  Introduction,  Narrative,  Summary, 
Ac,  with  Map,  by  Professor  Baldwin  Spencer,  M.A.;  Part  iii. 
Geology  and  Botany,  by  Professor  Tate,  and  J.  A.  Watt,  M.A., 
B.Sc.;  and  Part  iv.  Anthropology,  by  Professor  Stirling  and  Mr. 
Gillen — have  since  been  issued  under  the  able  editorship  of 
Professor  Spencer,  completing  this  important  work.  The  Report 
in  its  complete  form,  as  a  contribution  to  Australian  scientific 
literature,  has  fully  justified  our  expectations  of  its  importance, 
and  it  demands  a  further  expression  of  our  indebtedness  to  Mr. 
Horn,  the  promoter,  and  to  all  who  have  shared  in  its  production. 

A  very  substantial  increase  of  knowledge  in  all  departments 
has  been  gained,  but  Professor  Spencer  has  so  ably  summarised 
the  results  that  it  is  needless  to  attempt  a  re-summary.  I  will 
merely  refer  to  his  remarks  on  the  relations  of  the  Autochthonian 


to  see  how,  if  the  autochthonian  has  been 
mopolitan,  representatives  of  typical  Aust 
found,  and  not  a  trace  of  such  doubtful  for 
Salixy  <fec.,  upon  the  presence  of  which  in  fo 
of  the  cosmopolitan  flora  in  Australia  reall; 

Professor  Spencer^s  "Narrative"  is  of 
have  many  narratives  of  Australian  trave 
these  ha\'e  been  written  by  the  leaders  o 
whose  time  and  attention  was  necessarily  < 
tive  details,  and  absorbed  by  the  anxiety 
with  these;  but  we  have  here  a  narrativ 
expert  biologist,  well  versed  in  the  subject 
of  Australia,  with  a  keen  eye  and  a  ready  j 
work  undistracted  by  drawbacks  such  as  t 
And  the  work  is  rendered  additionally  attr 
series  of  topographical  and  other  views  r 
photographs.  Nature  was  unfortunately  i 
the  opportunity  of  witnessing  the  advent 
circumstances  attendant  on  a  Central  Au 
present  themselves.  Floods  and  drought 
taken  as  they  come. 

The  experiences  of  the  expedition  ha 
Spencer  opportunity  for  a  masterly  expo 
probable  former  relations  of  Australia,  an 
special    features   of    its   botanical   and   z< 
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decides  in  favour  of  a  former  land  connection  between  South- 
eastern Australia  and  South  America,  through  what  is  now 
Tasmania,  and  thus  adds  his  support  to  a  theory,  the  objections 
to  which  are  continually  losing  weight. 

In  my  Address  last  year  I  pointed  to  the  necessity  of  this 
connection  in  former  times  in  order  to  account  for  the  affinities 
of  a  portion  of  the  floras  of  Australia,  New  Zealand  and  South 
America,  and  the  occurrence  in  a  fossil  state  in  South  America  of 
marsupials  allied  to  our  own.  The  chief  objections  are — first, 
that  an  ocean  of  considerable  depth  lies  between  these  countries, 
the  bottom  of  which,  it  is  therefore  supposed,  could  never  have 
been  above  the  surface.  As  a  matter  of  fact,  even  if  Wallace's 
1000  fathom  limit  of  possible  elevation  or  depression  could  be 
acknowledged,  it  is  to  be  remarked  that  not  enough  soundings 
have  been  taken  in  the  higher  latitudes  to  prove  the  non-existence 
of  submerged  plateaux.  The  lowest  continuous  line  of  soundings 
seems  to  have  been  made  by  the  officers  of  the  Challenger;  it  lies 
near  latitude  50",  and  there  is  to  the  south  of  that  parallel 
plenty  of  room  for  extensive  plateaux  to  show  themsehes 
or  even  quite  shallow  depths  when  soundings  are  taken.  The 
other  objection,  that  the  temperature  and  climate  would  have 
been  too  severe,  can  scarcely  have  weight.  In  the  early  and 
middle  Tertiary  mild  temperatures  existed  in  the  northern  hemi- 
sphere up  to  latitude  79*  in  Spitzbergen,  and  8 If  in  Grinell 
LftDd,  and  there  is  no  reason  why,  at  the  same  epochs,  if  the 
disposition  of  the  land  was  suitable,  there  should  not  have  l)een 
temperatures  favourable  to  life  in  the  corresponding  latitudes 
near  the  south  pole.  Fossil  remains  from  the  Straits  of  Magellan 
indicate  tropical  conditions.  During  the  Pliocene,  temperature 
generally  became  lowered,  and  the  vegetation  of  the  temperate 
lone  had  begun  to  retreat  from  the  North  Pole ;  but  even  if  the 
«ame  process  took  place  at  the  South  Pole,  there  might  still  be 
abandant  warmth  l)etween,  say,  55"  and  70°,  to  permit  of  the 
existence  of  a  luxuriant  vegetation  and  fauna. 
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I  have  been  unable  through  lack  of  time  to  canrj'  out  my 
intention  of  completing  the  comparison  of  the  tertiary  fossil  leaves 
with  those  of  the  existing  vegetation.  Sufficient  has,  however, 
been  done  with  the  assistance  of  Mr.  R.  T.  Baker,  F.L.S.,  to 
confirm  me  in  the  opinion  I  last  year  expressed,  that  the  fossil 
flora  would  find  its  representatives  in  the  existing  coast  vegeta- 
tion. Some  of  the  fossil  fruits  of  the  Pliocene  Grold  Leads  also 
closely  resemble  those  of  to-day  on  the  coast,  but  as  structure  has 
been  almost  entirely  lost,  there  is  not  that  certainty  that  one 
would  like  to  find.  It  seems,  however,  quite  clear  that  before 
seeking  for  analogies  in  distant  countries  careful  coinparisoas 
with  the  existing  flora  should  be  made,  and  this  is  not  the  method 
that  the  eminent  palaeontologist,  in  whose  hands  the  fossil  plant 
remains  from  Dalton,  Vegetable  Creek  and  Oxley  were  placed, 
adopted.  Taking  into  consideration  the  diflference  between  the 
Eocene  and  Miocene  climate  and  that  of  the  present  period,  we 
might  expect  to  find  existing  types  a  few  degrees  further  soatii 
in  the  fossil  state,  but  that  is  quite  a  different  idea  from  going  to 
the  other  side  of  the  earth  for  analogies. 

I  can  find  little  or  no  information  about  the  fossil  tertian" 
floras  of  Western  Australia,  South  Africa  and  South  America. 
This  is  much  wanted,  as  also  further  information  about  fosal 
remains  of  the  tertiary  beds  of  Kerguelen  Island. 

Some  months  ago,  when  on  a  visit  to  South  Gippsland,  Mr.  J. 
H  Wright  t-ook  me  to  some  leaf  beds  lying  on  a  horizon  above 
the  "Lower  Basalt."  The  most  interesting  finds  on  that  occasion 
were  leaves  in  all  respects  resembling  those  of  a  species  oiCoprosmOy 
"  domatia  "  and  all.  This  is  a  curious  indication  of  the  antiquity 
of  these  peculiar  structures.  Ev^cdyptus  was  not  noticeable  in 
these  beds,  and  the  vegetation  appeared  to  have  such  a  character 
as  would  imply  humid  atmospheric  conditions.  Mr.  Wright 
showed  me  some  beautiful  leaf  remains  from  the  siliceous  shales 
below  the  "  Lower  Basalt,"  in  which  there  were  a  good  many 
leaves  of  the  Fagus  type,  as  well  as  what  might  be  taken  for 
an  early  form  of  Eucalypt. 
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Through  the  kindness  of  Mr.  R.  L.  Jack,  Government  Geologist 
of  Queensland,  I  have  received  a  number  of  samples  from  the 
Oxley  beds,  referred  to  in  my  Address  of  last  year.  The  impres- 
sions are  very  fragmentary,  and  thus  very  difficult  to  make  out. 
They  seem  to  me  as  a  whole  to  be  rather  conspicuous  for  the  scarcity 
of  Eucalypts  and  Proteads  as  we  know  them,  a  circumstance 
which,  as  I  have  already  indicated,  we  need  not  be  at  all  surprised 
at 

Affinities  op  the  South  African  Flora. 

The  belief  in  the  former  connection  between  Australia  and 
Srmth  America  is  continually  obtaining  more  adherents,  but  the 
possibility  of  a  land  bridge  having  ever  existed  between  South 
Africa  and  "Western  Australia  is  treated  with  much  greater 
incredulity.  The  affinities  of  the  existing  floras,  however,  seem 
to  point  to  it  as  the  only  possible  explanation.  Strong  evidence 
of  a  connection  in  the  Carboniferous  Period  has  already  been 
adduced  by  Dr.  Blandford  and  others,  on  the  ground  of  a  common 
flora,  which  flourished  not  only  in  South  Africa  and  Australia, 
but  in  Southern  India  and  South  America  as  well. 

Had  we  not  this  evidence  from  Carboniferous  times,  we  must 
acknowledge  that  the  resemblance  between  the  existing  floras  of 
the  south-west  region  of  South  Africa  and  that  of  Australia,  and 
particularly  of  Western  Australia,  is  too  remarkable  to  be 
accounted  for  by  saying  that  they  are  relics  of  a  once  cosmo- 
poUtan  flora,  and  that  their  peculiarities  have  been  produced  by 
the  selective  action  of  the  floral  climates.  Those  botanists  who 
have  closely  studieil  them  would  not  be  contented  with  any  other 
explanation  than  that  of  actual  land  connection,  or  at  least  of  a 
former  tolerably  close  proximity  of  the  land  areas,  after  the 
peculiarities  of  the  flora  had  become  developed.  Strips  of  deep 
sea  now  separate  the  two  countries,  but  it  does  not  follow  that 
there  was  never  any  land  bridge  between  them.  It  is  certain 
that  parts  of  the  ocean  where  now  there  are  depths  of  1500 
fathoms  have  l)een  land  in  the  Miocene — for  example,  that  from 
New  Zealand  northwards.     Could  we  not  allow  of  a  local  sub- 
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sidence  of,  say,  2500  fathoms  since  the  Cretaceous  1  That  is  all 
that  is  necessary. 

Last  year  I  referred  to  the  comparison  made  by  Dr.  Hooker  in 
his  Introduction  to  the  "Flora  of  TasmanifiL"  The  following 
additional  particulars  from  Dr.  Harry  Bolus's  article  in  the  '*  Cape 
Handbook  "  will  be  of  interest. 

The  region  over  which  the  Proteaceae  are  found,  and  to  which 
they  are  practically  confined,  is  the  south-west  region.  It  is  a 
narrow  strip  about  400  miles  long,  extending  from  and  including 
Cape  Town  to  Port  Elizabeth,  when  it  gradually  but  rapidly 
merges  into  the  tropical  African  region.  The  vegetation  of  this 
latter  region,  like  the  luxuriant  vegetation  on  our  own  east  coast, 
extends  southwards  from  the  tropics  far  into  temperate  latitudes. 
The  width  of  the  south-west  African  region  is  about  50  or  60 
miles  on  the  average,  and  its  northern  boundary  is  a  very  sharply 
de lined  one.  To  the  north  is  the  Karroo  region,  a  particularly 
remarkable  one  also  as  will  be  seen.  The  flora  of  the  south-west 
region  is  characterised  by  abundance  of  Rutacese,  Bruniace«, 
Ericaceae,  Proteaceae,  Restiace«,  Leguminoss,  and  some  others. 
The  Karroo  region  which  adjoins  it  on  the  north  is  noted  for  the 
complete  absence  of  the  orders  named,  and  for  the  scarcity  d 
Leguminosje.  The  other  regions  of  South  Africa  mentioned  by 
Mr.  Bolus  are  the  Composite  and  the  Kalahari,  but  these  do  not 
interest  us  to  the  same  extent. 

South  Africa  is,  in  Mr.  Boluses  paper,  assumed  to  be  hmited 
by  the  Tropic  of  Capricorn.  It  exhibits  a  most  remarkable 
variety  of  plant  life,  and  a  comparison  with  Australia  presents 
some  remarkable  analogies  : — 

Australia  contains  152  orders  and  1300  genera. 
S.  Africa         „         142     „         „     1255     „ 

In  Australia  there  are  520  endemic  genera. 
S.  Africa  „       446         „  „ 

But  it  is  to  be  noticed  that  the  area  of  Australia  is  five  times 
that  of  South  Africa,  and  it  extends  northwards  to  10'  south 
latitude,  instead  of  being  limited  by  the  Tropic  of  Capricorn. 
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The  south-west  region  possesses  the  following  orders  in  the 
greatest  abundance : — 

1.  CoMPOSITiE.  8.    CvPERACEiE. 

2.  LEGUMINOSiG.  9.    R-ESTIACEiE. 

3.  ERICACBiE.  10.    LiLIACEiE. 

4.  PrOTEACE^.  11.    ORCHIDEiE. 

5.  iRIDEiE.  12.    RUTACE^. 

6.  GeRANIACE^.  13.    SCROPHULARINE^. 

A  comparison  with  the  most  abundant  Australian  orders  shows 
that  Irideo',  Geraniacece,  Bestiacece,  Liliacece,  Rutacece^  and  Scro- 
phularine<e,  although  existing,  are  not  so  prominent,  and  would 
have  to  take  a  lower  place,  and  the  orders  Myrtacece  and  Goode- 
notiece  would  be  substituted.  The  order  Ericacece  is  represented 
by  the  closely  allied  order  Epacridece. 

With  regard  to  the  other  orders,  it  is  to  be  noticed  that 
Reiiiacecty  although  not  so  abundant,  are  peculiarly  Australian ; 
that  the  suborder  Boro^iiea  of  Rutacece  is  peculiarly  Australian, 
like  the  Diosmece  of  the  same  order  in  South  Africa ;  and  that 
among  Liliacece  there  is  a  peculiar  genus — Nauolirion — which  is 
closely  allied  to  Herpolirion  of  Australia,  Tasmania  and  New 
Zealand. 

The  study  of  geological  phenomena  and  the  distribution  of  life  on 
the  earth  lead  to  two  important  conclusions :  Jirsty  that  the  earth's 
surface  has  been  subject  to  repeated  and  extensive  deformation, 
impljring  a  considerable  amount  of  flexibility  of  the  earth's  crust, 
whereby  the  land  connections  have  been  varied  at  different  times; 
and  secondly,  that  over  portions  of  the  earth's  surface  extraor- 
dinary changes  of  climate  have  taken  place,  so  much  so  that 
glacial  and  temperate,  subtropical  and  even  tropical  conditions 
appear  to  have  become  interchanged. 

Permanence  of  Ocean  Basins. 

In  spite  of  the  undoubted  truth  of  the  first  of  the  above  pro- 
positions, the  theory  of  the  permanence  of  ocean  basins  and 
continental  areas  holds  stiU  a  very  strong  position  in  the  minds 
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of  many.     The  chief  argument  in  its  favour  lies  in  the  supposed 
absence  of  deep  sea  deposits  on  dry  land. 

Speaking  on  this  subject,  Professor  H.  Alleyne  Nicholson  in 
his  Presidential  Address  to  the  Royal  Physical  Society  of  Edin- 
burgh, 1894,  points  out  that  the  deepest  deposits  are  necessarily 
thin,  scanty  and  of  limited  area.  Radiolarian  deposits,  which  are 
supposed  to  indicate  deep  sea,  have  been  discovered  of  various 
ages.  In  Lanarkshire  they  are  accompanied  by  green  and  red 
mudstone,  a  forcible  reminder  of  modem  deep  sea  deposits. 

Professor  David's  observations  tend  to  shew  that  radiolarian 
deposits  do  not  necessarily  indicate  deep  sea.  Probably  in  this 
case  we  should  have  to  judge  by  the  circumstances  under  which  the 
Radiolaria  are  found,  and  it  is  to  be  remembered  that  land  drifts 
and  vegetable  debris  may  be  found  mixed  with  deep  sea  deposits 
in  the  most  incongruous  manner.  The  dredging  operations 
between  the  west  coast  of  Central  America  and  the  Galapagos 
carried  out  between  February  and  May,  1891,  with  the  U.S. 
Fish  Commission  steamer  Albatross,  under  charge  of  Alexander 
Agassiz,*  showed  together  with  characteristic  globigerina  ooze, 
a  large  amount  of  decayed  vegetable  matter.  Terrigenous 
material  was  dredged  up  from  depths  of  over  2,000  fathoms,  and 
with  it  logs,  branches,  twigs,  and  decayed  vegetable  matter.  Off 
the  West  Indies  immense  quantities  of  vegetable  matter  had  aho 
been  obtained  from  depths  of  over  1,500  fathoms.  It  is  e\ident 
that  if  such  materials  were  found  fossilised  in  such  surroundings 
they  would  be  thought  to  indicate  shallow  depths. 

Professor  Poulton  in  his  Address  to  the  Zoological  Section  of 
the  British  Association  last  year,  refers  to  the  results  of  some 
of  the  Challenger  dredgings  from  great  depths  as  follows  :— 
"These  most  interesting  facts  prove  furthermore  that  the  great 
ocean  basins  and  continental  areas  have  occupied  the  same 
relative  positions  since  the  formation  of  the  first  stratified  rocks, 
for  no  oceanic  deposits  are  found  anywhere  in  the  latter."    This 


*  Bulletin  Museum  Comparative  Zoology,  Harvard  College,  Vol.  xxiii. 
p.  12. 
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is  curiously  at  variance  with  what  Mr.  Marr  was  saying  at 
or  about  the  same  hour  of  the  same  day  in  a  neighbouring  hall. 
Mr.  Poulton's  statement  is  an  expression  of  the  theory  of  the 
permanence  of  ocean  basins  and  continental  areas,  and  it  is  that 
neither  more  nor  less.  It  is  desirable  therefore  to  inquire  what 
is  meant.  As  it  stands,  it  is  a  general  statement  too  vaguely  put 
to  be  of  much  use.  Does  it  mean  that  the  whole  of  the  great 
ocean  basins  and  the  whole  of  the  continental  areas  have  always 
occupied  the  same  relative  positions  1  Clearly  not,  for  we  know 
that  nearly  or  quite  all  existing  land  has  at  some  time  or  other 
been  under  the  water,  and  there  have  been  land  connections  where 
there  is  now  sea.  The  proposition  must  then  be  reduced  to  this, 
that  portions  of  the  great  ocean  basins  and  portions  of  the  con- 
tinental areas  have  occupied  the  same  relative  position.  In  other 
words,  some  portion  or  other  of  the  great  ocean  basins  has  always 
been  under  the  water  and  that  some  portion  or  other  of  the 
existing  continental  areas  has  ^.Iways  been  above  the  sea.  The 
statement  thus  corrected  is  useless  to  us;  it  affords  no  explanation 
of  the  distribution  of  life  on  the  earth,  for  it  may  be  true  that 
some  areas  of  existing  land  and  water  have  always  been  land  and 
water  respectively,  and  yet  we  know  that  continental  areas  have 
been  differently  divided  and  cut  up,  and  the  same  is  the  case  with 
iho  seas.  If  it  was  intended  to  mean  that  the  continents  and 
oceans  had  l)een  practically  the  same  through  all  time  as  they  are 
now,  it  is  incorrect.  For  example,  we  have  very  good  reason 
from  the  study  of  the  flora  to  believe  that  in  Permo-Carboniferous 
times  South  Africa,  Southern  India,  Australia  and  South  America 
formed  part  of  one  continent,  and  that  in  the  early  Tertiary 
Period  North  and  South  America  were  broken  up  into  quite 
distinct  land  masses,  and  that  in  the  same  period  and  earlier 
Europe  and  Western  Asia  were  indented  and  crossed  by  seas  in  a 
way  that  would  make  that  part  of  the  world  quite  unrecognisable 
now. 

Mr.  J.  E.  Marr  in  his  opening  address  to  Section  C  (Geology) 
of  the  British  Association,  1896,  says  : — "  We  have  been  told  that 
our  continents  and  ocean  basins  hav6  been  to  a  great  extent 
53b 
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perm&Dent  as  regards  position  thix>ugh  long  geologic&l  age: 
now  reply  %^  pointing  to  deep  sea  sediments  of  nearl 
geological  periods^  which  have  been  upHftad  from  the  c 
ftbysses  to  ^rm  pc:*rtiona  of  our  con  tin  en  t*;;  and  a^  the  n?s 
study  of  the  distribution  of  fo^il  organisms  we  ean  point  t 
as  confidently  to  the  sites  of  old  continents  now  sunk  dovrj 
the  ocean  depths.  It  seemn  clear  that  our  knowledge  < 
causes  of  earth  movements  is  still  in  it^  infancy  and  tb 
ixiii^t  W  content  to  await  awhile  nntil  we  have  further  in 
tion  at  our  db|X)6al/' 

Captain  Hutton  says: — *^We  know  as  a  matter  of  fat 
coiittnetital  areas  are  liable  to  subsidence,  and  that  iK-eani< 
arc  liable  to  elevarion  ;  and  we  cannot  m^  yet  place  a  lii 
the  possible  amtiunt  of  continental  depression  or  of  c 
el^raiion/'*     Further  on  (p.  41 1)  he  says: — 

**  We  certainly  do  find  a  large  numl)er  of  geologioal  ] 
P0|ireeee(ed  in  Europe,  Asin^  America,  Australia,  and 
Z««]atid,  but  in  aU  ca»e^  there  are  aluo  long  perio<ls  ui 
spntrd,  especially  in  the  Paiieozoic  era^  when  there  are 
pliT!>ical  breaks  in  continuity,  accompanied  by  an  almost  co 
eluiaig«r  iti  animal  life,  and  8ir  A,  Eamsa3'  say^  that  these 
IttiT  e«kch  mdicate  a  period  of  time  tm  ^reat  as  the  va^^t  ace 
Uot\^  cif  tht*  whole  Silurian  series.     The  cjue^ition  is*,  Whj 
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Lord  Kel\*in  and  Mr.  G.  H.  Darwin,  from  a  study  of  the  long 
period  oceanic  tides,  conclude  that  the  earth's  mass  as  a  whole  is 
more  rigid  than  steel  but  not  quite  so  rigid  as  glass.  Such  a 
degree  of  rigidity  would  at  first  sight  appear  to  preclude  any 
alteration  of  the  levels  of  the  land  with  respect  to  the  ocean ; 
we  know,  however,  that  certain  tracts  of  the  earth's  surface  are 
rising  and  others  falling,  so  that  the  question  arises  what  such 
an  amount  of  rigidity  implies. 

Mr.  R.  L.  Woodward  in  a  paper  entitled  "  The  Mathematical 
Theories  of  the  Earth,"  published  in  the  American  Journal  of 
Science,  Vol.  138,  p.  343,  says: — "Whatever  may  have  been  the 
antecedent  condition  of  the  earth's  mass,  the  conclusion  seems 
unavoidable  that  at  no  great  depth  the  pressure  is  sufficient  to 
break  dawn  the  structural  characteristics  of  all  known  substances 
and  hence  to  produce  viscous  flow  whenever  and  wherever  the 
stress  difference  exceeds  a  certain  limit,  which  cannot  be  large  in 
comparison  with  the  pressure."  Internal  fluidity  is  therefore  not 
a  neceasary  condition  to  account  for  movements  of  the  crust. 

Roche  considered  that  geological  phenomena  were  best 
explained  by  postulating  a  solid  nucleus  with  a  zone  of  fusion 
lieparating  the  crust  from  the  nucleus. 

In  a  paper  entitled  "An  elementary  proof  of  the  earth's 
rigidity,"  published  in  the  American  Journal  of  Science,  Vol.  1 39, 
p.  336,  the  author,  Mr.  Greorge  F.  Becker,  points  out  that  although 
the  earth  is  a  very  rigid  body,  it  does  not  necessarily  follow  that 
it  is  solid.  The  assumption  of  solidity  is  objected  to  by  geologists 
as  opposed  to  the  possibility  of  the  occurrence  of  geological 
phenomena.  There  is,  however,  no  conflict  between  geology  and 
physics.  He  says : — "  Time  enters  into  the  expression  of 
A-iacosity,  and  the  fact  that  the  earth  behaves  as  a  rigid  mass  to 
»  force  which  chang&s  its  direction  by  360**  in  24  hours  is  not 
inconsistent  with  great  plasticity  under  the  action  of  small  forces 
which  maintain  their  direction  for  ages.  For  a  considerable 
number  of  years  I  have  constantly  had  the  theory  of  the  earth's 
•olidity  in  mind  while  making  field  observations  on  upheaval  and 
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subsidence,  with  the  result  that,  to  my  thinking,  the  phenomena 
are  capable  of  much  more  satisfactory  explanation  on  a  solid  globe 
than  on  an  encrusted  fluid  one." 

Changes  of  Climate. 

The  changes  of  climate,  which  occurred  in  the  Carboniferous 
period,  if  the  phenomena  are  rightly  interpreted,  are  much  more 
extraordinary  than  those  of  the  Pleistocene  when  the  so-called 
Glacial  period  or  periods  set  in,  for  the  latter  appear  to  have 
been  chiefly  due  to  a  general  cooling  of  the  poles  and  a  con- 
sequent enlargement  of  the  ice  caps.  The  latter  phenomena  are 
visible  both  in  the  northern  and  southern  hemispheres,  whereas 
the  glacial  action  which  appears  to  be  traceable  in  the  Carbon- 
iferous period  extended  over  Southern  India,  South  Africa, 
Australia  and  South  America  only.  At  this  time  Dr.  W.  T. 
Blandford  (Part  2,  Vol.  xxix.  of  the  Records  of  the  Geological 
Society  of  India)  says  that  these  countries  formed  a  continent, 
judging  from  the  peculiar  flora  which  characterises  them.  In 
each  case  a  boulder  bed  "undoubtedly  glacial  in  origin"  has  l)eeo 
found  associated  with  them.  Dr.  Feistmantel  states  that  the 
Lepideiidron  flora  was  swept  away  at  the  ushering  in  of  the  new 
conditions  and  gave  way  to  the  Glossopteris  and  Gangamoptetii 
flora.  He  shows  that  a  shifting  of  the  pole  would  not  account 
for  the  new  conditions,  as  on  the  opposite  side  of  the  earth  the 
vegetation  remained  unaffected,  and  the  difficulty  of  imagining  so 
large  an  area  of  the  earth's  surface  influenced  by  the  advance  of 
the  polar  cap  is  all  the  greater  seeing  that  since  the  writing  of  Dr. 
Feistmantel's  report  South  America  has  been  added  to  the  territory. 
Dr.  Blandford  points  out  how  this  area  must  have  been  cut  off  from 
the  rest  of  the  world  by  sea,  so  that  once  the  vegetation  had 
changed  it  was  preserved  from  immigration  of  the  old  flora;  but 
how  did  it  become  changed?  could  it  have  been  by  cold,  seeing 
that  the  other  side  of  the  earth  was  unaffected?  The  phenomena 
of  stranded  boulders,  groovings  and  scratchings  are  extraordinarily 
like  what  glaciation  produces,  but  can  they  only  be  accounted  for 
by  ice?      Assuming  the  glacial  phenomena  to  have  existed  in 
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certain  districts  only  over  this  large  area,  can  these  local  condi- 
tions be  considered  to  have  been  sufficient  to  produce  a  complete 
change  in  the  flora?  Mr.  Dubois  in  "The  Climates  of  the 
Oeological  Past,"  attributes  the  alteration  to  a  general  raising  of 
the  land,  but  it  still  seems  rather  strange  that  all  the  land  should 
be  raised,  and  although  coal  was  still  formed,  no  suitable  positions 
should  be  left  for  the  old  flora.  He  says  : — **  Just  as  during  the 
Carboniferous  Age  an  extensive  lowland,  cut  up  by  the  sea  into  a 
large  marshy  archipelago,  accounts  for  the  formation  of  coal  over 
nearly  the  whole  of  the  northern  hemisphere,  to  such  an  extent 
that  comparison  can  only  be  made  with  the  extensive  deposits  of 
Jurassic  coal,  extending  from  Western  Asia  to  Australia,  it  seems 
that  a  large  mountainous  continent  ("Gondwdna  Land"  of 
Suess^,  at  the  south  of  the  equator,  has  caused  extensive  accumu- 
lations of  ice  in  suitable  places.  A  great  uniformity  of  orographic 
conditions  over  extensi\e  continental  parts  of  the  earth's  crust 
seems  to  have  been  characteristic  of  the  Coal  period.  It  is  thus 
possible,  and  even  probable,  that  by  a  gradual  upheaval  of  such 
a  continent,  the  changed  conditions  of  existence  caused  the 
development  of  a  new  flora,  which  only  much  later,  in  the 
beginning  of  the  Mesozoic  period,  should  find  in  Europe,  in  the 
higher  upheaval  of  the  ground,  conditions  it  was  better  fitted  for 
than  was  the  older  Palteozoic  flora  which  in  consequence  would 
suffer  extermination.  Traces  of  glaciation  are  believed  to  have 
been  actually  found  in  the  Permian  formation  of  Europe.  From 
those  high  centres  of  acclimatisation  the  new  flora,  accommo- 
dating itself  to  a  higher  temperature,  could  then  have  gradually 
Kpreacl  over  the  lowlands." 

Up  to  quite  recently  there  were,  and  perhaps  even  at  the 
present  time,  there  are  geologists  who  hold  that  the  Glossopteris 
Flora  belongs  to  a  much  later  period  of  the  world's  history  than 
the  Lepidodendron  Flora  of  the  Coal  Measures;  but  representatives 
of  the  two  floras  have  been  found  associated  in  the  same  beds, 
which  must  be  accepted  as  a  final  and  conclusive  proof  of  their 
contemporaneous  existence.  (Rec.  Geol.  Hur.  of  India,  Vol.  xxix. 
Part  2,  p.  58). 
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Glacial  phenomena  are  reported  from  various  ages  between  the 
Carboniferous  and  Pleistocene  Formations,  and  the  phenomena 
as  exhibited  in  Australia  are  well  set  forth  in  Professor  David  s 
Address  to  Section  C.  of  the  Aust.  Assoc.  Brisbane,  1895. 

The  most  important  and  tangible  of  the  recorded  phenomeDa 
in  the  northern  hemisphere  are  those  of  the  "Great  Ice  Age,"  as  it 
is  called,  in  the  title  of  Dr.  James  Geikie's  book.  The  temperature 
of  the  earth,  the  north  pole  at  least,  was  cooling  down  at  the 
end  of  the  Tertiary  Period,  and  the  cold  culminated  in  the 
Pleistocene.  Dr.  Geikie  says  that  at  least  six  diflFerent  periods 
can  be  proved  during  which  the  cold  advanced  and  retreated,  and 
between  which  mild  conditions  prevailed.  Other  geologists  count 
these  to  be  less  in  number. 

Various  explanations  have  been  given  for  the  spread  of  Arctic 
conditions  from  the  pole,  the  most  noted  being  probably  that 
known  as  Croll's  theory.  Dr.  Croll  argues  that  the  orbit  of  the 
earth,  in  consequence  of  the  varying  positions  and  attractions  of 
the  planets,  increases  in  eccentricity  at  long  intervals  of  many 
hundreds  of  thousands  of  years.  The  Glacial  epoch  occurred 
in  one  of  these  periods.  High  eccentricity  would,  when  the  slsos 
of  the  earth  was  inclined  in  the  line  of  the  major  axis  of  the  orbit, 
cause  long  mild  summers  and  short  winters  in  one  hemisphere  and 
short  summers  and  long  cold  winters  in  the  other.  Under  the 
latter  conditions,  great  cold  and  accumulation  of  snow  and  ice  and 
what  is  called  a  glacial  period  would  result.  With  the  precession 
of  the  equinoxes,  the  conditions  would  alternate  in  the  northern 
and  southern  hemispheres  till  the  orbit  of  the  earth  lost  its 
extreme  eccentricity. 

Major- General  Drayson  considers  that  the  pole  describes  a  circle 
round  a  point  6"  from  the  pole  of  the  ecliptic,  so  that,  13,700  B.C., 
the  angular  distance  of  the  two  poles  would  be  such  as  to  bring 
England  within  the  Arctic  circle. 

"  Professor  G.  H.  Darwin  has  considered  the  possibility  of  the 
pole  having  worked  its  way  in  a  devious  course  10°  to  15°  from 
its  present  geographical  position,  but  points  out  that  such  a 
movement  would  require  extensive  surface  deformation  and  shift- 
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ing  of  surface  weights  not  easy  to  understand."    (Great  Ice  Age, 
Note  p.  791). 

Sir  Charles  Lyell  considered  that  all  climatic  changes  could  be 
explained  by  gradual  changes  in  the  distribution  of  land  and 
water.  There  are  few  that  now  hold  this  viewi  It  is  to  be 
remarked  that  in  Pleistocene  times  the  distribution  of  land  and 
water  was  practically  the  same  as  now,  and  yet  it  was  just  in 
that  period  that  the  most  remarkable  oscillations  of  temperature 
conditions  occur. 

Dr.  Geikie  in  the  work  alreJady  referred  to  points  out  that 
there  are  oscillations  of  temperature  and  rainfall  shown  by 
advance  and  retreat  of  glaciers,  rising  and  falling  of  level  of  lakes 
and  inland  seas,  and  asks  whether  these  may  not  be  due  to  cosmic 
causes,  and  whether  such  causes  may  not  have  to  do  with  the 
larger  and  more  extensive  oscillations  producing  glaciation .  or 
mild  temperatures  up  to  near  the  pole. 

As  regards  the  question  of  the  geographical  shifting  of  the  pole, 
I  find  in  "Nature,"  of  September  25, 1884,  a  letter  by  Mr.  Flinders 
Petrie  referring  to  an  Address  by  Professor  Young,  which  stated 
that  a  change  of  one  second  per  century  had  been  noted  at  Pulkowa 
in  the  earth's  axis.  Other  corroborations  of  the  same  fact  exist. 
He  says : — "  Such  a  change  might  be  eflfected  by  causes  which 
are  beyond  our  observation  ;  as,  for  instance,  unbalanced  ocean 
'Circulation  equal  to  a  ring  of  water  only  4  square  miles  in  section 
moving  at  a  mile  an  hour  across  the  poles."  Mr.  Petrie  refers  to 
the  Gizeh  Pyramids ;  these  structures,  the  errors  of  which  are 
but  a  few  seconds  of  angle,  agree  in  standing  as  much  as  4'  or  5' 
to  the  west  of  the  present  north. 

Professor  Newcomb  some  years  ago,  from  observations  of  the 
transit  of  Mercury,  concluded  that  the  rotational  period  of  the 
•earth  was  not  a  fixed  quantity,  and  it  has  since  been  amply  shown 
from  the  study  of  the  same  phenomena  that  the  period  is  subject 
to  variation,  increasing  for  a  number  of  years  and  then  diminish- 
ing again,  and  so  on.  I  do  not  know  whether  any  explanation 
has  been  offered  of  this  phenomenon,  but  niay  it  not  indicate 
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movements  of  the  viscous  interior,  more  or  less  independent  of 
that  of  the  crust  ? 

Some  of  the  peculiarities  of  the  distribution  of  temperature  in 
the  Tertiary  seem  to  be  more  easily  explained  on  the  assumption 
of  a  geographical  shifting  of  the  pole,  and  as  a  slow  shifting 
seems  to  be  going  on  at  the  present  moment,  it  may  be  looked 
upon  as  helping  to  solve  the  difficulty. 

Mr.  Marr  says  in  his  Address  previously  referred  to  that  Dr. 
Neumayr  in  his  work  (Ueber  Klimatische  Zonen  wahrend  der 
Jura  und  Kreidezeit)  has,  in  the  opinion  of  many  geologists, 
established  the  existence  of  climatic  zones  in  former  times.  This 
may  be  the  best  way  of  testing  any  suppo.sed  extensive  shifting 
of  the  pole,  although  it  is  to  be  observed  that  up  till  the  late 
Tertiary  actual  polar  conditions  must  have  been  confined  to  a 
very  few  degrees  round  the  pole,  and  may  be,  therefore,  difficult 
to  identify. 

With  regard  to  the  possible  geographical  shifting  of  the  axis 
it  has  seemed  to  me  that  somewhat  extensive  changes  could  have 
taken  place  in  former  times  when  the  earth  was  less  rigid  and 
the  interior  more  closely  resembling  a  fluid,  in  the  followin|r 
manner.  We  believe  that  the  rotation  of  the  earth  is  being  slowly 
but  surely  retarded  by  the  action  of  the  tides.  If  the  interior 
were  fluid  or  thinly  viscous,  the  retardation  of  the  crust  would 
not  immediately  affect  the  interior,  as  it  would  take  time  to 
communicate  the  retardation — that  is  to  say,  the  interior  would 
always  rotate  at  a  slightly  greater  speed  than  the  crust.  Now 
the  solid  crust  would  not  be  smooth  underneath  :  if  corrugations 
form  exteriorily,  through  cooling  or  other  causes,  the  under  side 
would  be  roughened  too.  If  the  fluid  or  viscous  interior  were  not 
absolutely  homogeneous,  and  it  is  not  likely  ever  to  have  been  so, 
it  would  contain  masses  of  solid  matter,  or  of  matter  of  at  least 
firmer  consistence  than  the  rest.  These  floating  masses  on  the 
under  side  of  the  crust  would  come  in  contact  with  the  ridges,  and 
would  tend  to  produce— away  from  the  equator — an  acceleration 
at  that  spot  which  would  cause  the  rotation  of  the  whole  to  l)e 
modified  and  the  axis  shifted. 
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A  general  alteration  of  climate  over  the  surface  of  the  earth 
might  be  caused  by  an  alteration  in  the  constitution  of  the  atmos- 
phere. Mr.  H.  C.  Russell  at  a  meeting  of  the  Royal  Society  of 
New  South  Wales  in  1892  pointed  out,  when  giving  some 
particulars  of  probable  life  conditions  on  the  Planet  Mars, 
that  the  existence  of  a  thin  layer  of  olefiant  gas  in  the 
atmosphere  of  this  planet  would  allow  the  sun's  heat  to  enter,  but 
would  prevent  its  radiation  again  into  space,  so  that  the  existence 
of  the  addition  of  small  quantities  of  such  a  gas  if  liberated  by 
extensive  volcanic  disturbances  from  coal  strata  below  would  be 
the  cause  of  materially  raising  the  general  temperature  of  the 
earth's  surface.  On  the  other  hand,  if  the  earth  with  the  sun 
passed  into  regions  of  space  which  happened  to  be  crowded 
with  meteoric  matter,  the  power  of  the  sun's  rays  would  be  so 
much  diminished  that  a  considerable  enlargement  of  the  polar 
area  and  an  extension  of  glacial  phenomena  into  temperate  regions 
would  re^sult. 

In  "  The  Climates  of  the  Geological  Past,"  Mr.  Eugene  Dubois 
shows  how  that  in  all  ages  up  to  the  end  of  the  Tertiary  Period 
mild  temperatures  have  been  proved  to  exist  up  to  within  10  or 
15  degrees  of  the  North  Pole,  and  in  the  Eocene  we  have  such 
in  Grinell  Land  at  81  f  N.,  95**  W.;  Spitzbergen  77J^  to  79"  N., 
about  20°  E.,  while  in  the  Island  of  N"ew  Siberia  in  latitude  15^ 
and  140*  east  longitude  deposits  of  brown  coal  are  found.  In  the 
southern  hemisphere  it  has  not  been  possible  to  penetrate  so  far, 
but  in  Kerguelen,  which  now  has  a  rigorous  climate,  Cupressoxf/lon 
has  been  found,  while  at  Punta  Arenas,  in  the  Straits  of  Magellan, 
^^^  8.,  the  conditions  appear  to  have  been  tropical.  The  author 
concurs  with  Heer  in  disputing  the  fact  of  any  indication  of  geo- 
graphical shifting  of  the  pole,  as  the  vegetation  follows  clase  on  the 
pole  all  round,  and  if  the  ancient  conditions  seem  to  have  l)een 
war;ner  on  the  Atlantic  side,  it  is  only  similar  to  what  is  the  case 
now.  In  the  early  Tertiary  especially  this  intensity  of  conditions 
producing  warmth  might  well  have  been  even  greater  than  now,  as 
Europe  consisted  of  islands  and  peninsulas,  with  inland  seas  and 
Urge  bays,  and  there  is  little  doubt  that  the  Arctic  Ocean  was  at  that 
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time  connected  with  the  warm  seas  of  Europe  and  Southern  A*sia. 
The  author  argues  for  a  gradual  cooling  down  of  the  sun  as 
producing  all  the  phenomena  observable.  The  sun  is  now  in  the 
condition  of  a  yellow  star ;  all  through  the  Palaeozoic,  Mesozoic 
and  part  of  the  Tertiary  it  was  a  white  star,  thus  the  heat  con- 
ditions were  more  intense;  and  although  the  tropics  need  not  have 
been  hotter,  the  heat  would  be  better  distributed  towards  the 
poles.  He  points  to  the  more  ancient  types  of  plants  and 
animals  (reptiles)  as  requiring  warmer  conditions,  while  warm 
blooded  mammalia  and  birds  are  adapted  to  the  cooler  conditions 
now  prevailing. 

As  a  rule  every  writer  looks  to  his  own  theory  as  being  all- 
sufficient,  whereas  probably  there  has  been  a  combination  of 
conditions  producing  the  effects,  so  that  not  only  may  we  conclude 
that  the  reduction  of  the  sun^s  radiating  power  may  have  had  much 
to  do  with  the  present  less  favourable  conditions,  but  that  some 
of  the  intermediate  changes  may  have  been  contributed  to  by 
various  causes — namely,  small  shiftings  in  the  geographical 
position  of  the  earth's  axis,  increase  in  the  eccentricity  of  tbf 
orbit,  to  some  extent  by  an  alteration  of  the  distribution  of  land 
and  water  and  the  induced  air  and  ocean  currents,  and  also  by 
cosmical  causes  and  intercepting  of  the  sun's  heat  by  diffused  inte^ 
stellar  matter. 

Insular  Floras  and  Oceanic  Islands. 

This  subject  is  one  the  consideration  of  which  cannot  be 
separated  from  that  of  the  permanence  of  oceanic  beds. 

Wallace  divides  islands  into  three  classes  : — Recent  continental 
islands,  ancient  continental  islands  and  oceanic  islands,  the  latter 
being  generally  understood  to  be  those  surrounded  by  seas  of 
more  than  1000  fathoms,  although  as  an  exception  it  is  acknow- 
ledged that  some  islands  belong  to  the  continental  classes  no^ 
withstanding  that  the  ocean  barrier  is  now  over  1000  fathoms.  I 
think  that  Wallace  scarcely  sufficiently  allows  for  the  effect  of 
long  periods  of  time  in  altering  depths.     Time  may  be  all  that  is 
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wanted  to  permit  of  a  connection  in  the  past  of  the  remotest 
group  of  islands  with  the  mainland. 

There  seems  to  be  an  argument  in  a  circle  as  far  as  oceanic 
insular  floras  are  concerned.  First  of  all  it  is  assumed  that  if 
the  depth  is  over  a  certain  amount — say,  1000  fathoms — former 
land  connection  was  not  possible;  then  comes  the  study  of  the  flora 
and  fauna  of  those  islands  which  are  thus  situated,  and  those  are 
then  looked  upon  as  characteristic  of  such  islands — other  islands 
have  these  characteristics — the  conclusion  is  drawn  that  they 
also  have  never  been  connected  with  the  land. 

I  shall  not  attempt  to  prove  that  important  oceanic  groups 
like  the  Sandwich  Islands  and  the  Galapagos  Islands  were  once 
connected  with  any  of  the  continental  areas.  I  leave  that  to 
abler  debaters  than  myself — like  Captain  Hutton  and  Dr.  von 
Jhering — but  I  wish  merely  to  draw  attention  to  some  of  the 
difficulties  that  the  holders  of  the  oceanic  insular  theory  have  to 
contend  with. 

First  let  me  say  that  there  are  many  islands,  formerly  held  to 
be  oceanic  islands,  which  are  now  acknowledged  to  have  had  a 
H>rmer  continental  connection — such  as  New  Zealand,  the  Fiji  and 
the  Solomon  Islands.  Atolls  and  coral  islands,  and  some  islands 
of  volcanic  origin  are  probably  acknowledged  by  every  one  to  be 
truly  oceanic,  and  about  these  there  is  no  dispute.  The  ditticulty 
lies  in  the  determination  whether  such  groups  as  the  Samoan, 
Tongan,  Marquesan  and  other  groups  of  the  Western  and  Central 
Pacific,  the  Sandwich  Islands,  Galapagos  and  some  detached 
islands  like  Pitcairn  and  Easter  Islands  come  under  this  category. 

It  is  well  known  and  acknowledged  that  there  are  about  200 
species  of  plants  the  seeds  of  which  stand  immersion  in  salt  water 
for  a  certain  time,  and  are,  therefore,  capable  of  germination  if 
thrown  up  by  the  sea  on  to  a  favourable  spot,  and  out  of  these 
there  is  a  smaller  number  which  do  not  lose  their  germinating 
powers  after  prolonged  immersion.  Then,  again,  there  are  some 
seeds  with  a  hard  testa  surrounded  by  pulp,  which,  after  being 
eaten  by  birds,  may  be  conveyed  to  islands  at  short  distances,  or 
perhaps  for  50  or  100  miles,  as  the  bii'ds  may  be  in  the  habit  of 
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visiting  them.  There  are  also  plants  which  have  extremely  light 
or  small  seeds,  or,  as  in  the  case  of  most  Compositae,  possessing  a 
pappus,  by  means  of  which  they  are  borne  by  the  wind  over  long 
distances.  Again,  there  are  seeds  with  barbed  hooks  which  may 
adhere  to  the  feathers  of  birds,  or  others  of  small  size  produced  by 
plants  growing  on  the  margin  of  water  or  elsewhere  which  may  be 
taken  up  with  particles  of  mud,  and  be  thus  conveyed  over  consider- 
able distances.  But  when  this  list  is  exhausted  there  are  still  many 
plants  growing  on  the  larger  islands  the  presence  of  which  cannot 
be  accounted  for. 

In  the  Hawaiian  or  Sandwich  Islands,  according  to  the  late 
Dr.  Hillebrand's  investigations,  there  are  999  species  of 
phanerogams  and  vascular  cryptogams.  After  deducting  from 
this  number  the  usual  littoral  and  drift  species,  and  many 
useful  and  ornamental  plants  probably  introduced  by  the  natives, 
and  even  allowing  a  margin  for  endemic  evolution  of  new  species^ 
after  introduction  of  those  from  elsewhere,  it  must  be  acknow- 
ledged that  a  great  power  of  belief  is  required  to  satisfy  one  that 
the  balance  are  all  introduced. 

The  situation  of  the  islands  is  this : — They  are  2,040  miles 
from  the  coast  of  America,  1,860  from  the  Marquesas,  and  2,190 
miles  from  Tahiti.  It  can  be  seen  how  small  a  chance  there  is 
for  winds,  waves  and  birds  to  bring  together  the  component  part5 
of  this  rich  flora  from  elsewhere.  There  are  a  few  plants  represen- 
tative of  the  Eastern  Australian  Region,  a  few  with  Southern  South 
American  affinities.  Most  of  the  plants  are  allied  to  those  on  the 
nearest  coast  of  America.  Dr.  Hillebrand  divides  the  flora 
according  to  the  zones  which  they  inhabit  on  the  islands.  These 
are  as  follows  : — 

1.  Lowland  zone. 

2.  Lower  forest  zone— 1,000  or  2,000  feet. 

3.  Middle         „         —up  to  5,000  to  6,000  feet,  this  being  the 

most  luxuriant. 

4.  Upper  forest  zone — up  to  8,000  or  9,000.     On  Mauna  Kea 

shrubby  vegetation  extends  to  11,000  feet. 
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5.  Bog  flora  of  high  table  land  of  ^auai,  and  of  the  broad  top 
of  Mt.  Ecka  or  West  Maui.  Here  are  representatives 
from  Antarctica  (New  Zealand,  Falkland  Islands, 
Southern  Andes,  drc). 

It  is  to  be  noted  that  there  are  40  endemic  or  peculiar 
genera,  one  of  which  is  the  curious  Lobeliaceous  tree  Sclerotheca. 

It  is  most  difficult  to  understand  how  winds,  waves  and 
birds  could  have  combined  to  bring  the  seeds  of  all  these  plants 
together  and  pop  them  down  just  on  the  right  spot  where  germi- 
nation could  take  place. 

The  Galapagos  Islands  are  another  example;  but  here  the 
distance  from  the  mainland  is  much  less,  and  the  number  of 
species  smaller,  so  th^t  the  possibility  of  accidental  introduction 
Is  largely  increased;  but  it  is  curious  that  the  different  islands 
possess  different  species,  and  those  chiefly  distinct  from  the 
mainland.  This  remark  applies  to  the  land  snails  as  well  as  the 
plants.*  The  affinities  of  the  endemic  flora  are  entirely  American. 
A  few  plants  such  as  Lipochceta  laricifoliay  have  congeners  in 
the  Sandwich  Islands,  and  not  in  America,  but  the  arboreous 
LobeliacesB  are  absent.  There  are  only  five  species  noticed 
common  to  all  islands,  two  species  in  four  islands,  and  six  in 
three,  according  to  Mr.  Botting  Hemsley^s  account  in  the  "Botany" 
of  the  Challenger.  If  species  have  drifted  from  the  mainland,  or 
been  conveyed  by  birds  or  otherwise,  why  should  the  same  species 
not  have  been  conveyed  to  all  islands,  or  those  on  one  island  not 
have  been  transferred  to  the  others  ? 

The  floras  of  the  larger  islands  of  the  south-western  Pacific  have 
a  decidedly  Malayan  character,  and  there  is  not  the  development 
of  endemic  genera  which  would  lead  to  the  certain  conclusion  that 
the  islands  were  relics  of  a  former  more  extensive  land  area. 

In  the  "Botany"  of  the  Challenger  Expedition,  p.  68,  there  is 
an  interesting  and  instructive  remark  on  the  Flora  of  the  Eastern 


•  See  Mr.  DaU's  paper  in  the  Proc.  Acad.  Nat.  Sci.  Philadelphia,  189tt, 
p.  395. 
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Pacific  Islands,  which  runs  thus:— "The  Australasian  genus 
Metrosideros  penetrates  as  far  eastward  as  Pitcaim,  where,  as  in 
the  Sandwich  Islands,  it  forms  large  woods ;  and  the  prominence 
of  such  other  Australasian  or  Asiatic  genera  in  the  Sandwich 
Islands  as  Pittosporutn^  Alphitoniay  CyathocUsy  Sccnvofa  and 
Cyrtandra  is  noteworthy.  On  the  other  hand,  the  peculiar  Sand- 
wich Island  types  seem  to  have  had  a  former  wider  extension,  as 
is  indicated  by  the  Lobeliaceous  arboreous  genus  Sclerotheca  and 
a  species  of  Phyllosiegia  in  Tahiti." 

When  treating  of  Tristan  d'Acunha  in  the  South  Atlantic,  Mr. 
Botting  Hemsley  says  (Appendix,  p.  313): — "Whether  the 
present  distribution  of  Phylica  nitida  was  brought  about  by  the 
agency  of  birds  is  highly  problematical.  The  distribution  of  the 
genus,  like  that  of  many  others  of  the  African  region,  points 
rather  to  a  former  greater  land  connection." 

The  scientific  methods  of  the  present  age,  starting  with  Darwin 
and  Wallace,  have  been  chiefly  directed  towards  discrediting  the 
miraculous  and  catastrophal,  and  towards  accounting  for  all 
phenomena  by  means  of  existing  mechanical  causes.  The  old 
method  of  explaining  facts  is  admittedly  unscientific,  but  are  we  not 
tempted  under  modem  methods  to  press  the  argument  just  a  littk 
too  far  the  other  way ;  and  having  found,  for  instance,  that  some 
plants,  and  even  some  animals,  can  be  dispersed  b}'  winds,  waves, 
birds,  tkc,  assume  that  all  have  arrived  on  the  scene  by  the  same 
group  of  chances  ?  Is  it  unscientific  to  assume  the  existence  in  the 
past  of  larger  land  areas  in  the  Pacific  and  elsewhere  than  now 
exist  ] 

Captain  Hutton  says  : — "  In  the  distribution  of  reptiles  and  of 
some  birds  in  Polynesia,  we  have  evidence  of  the  existence  of  a 
former  continent.  The  brush  turkeys  or  megapodes  are  birds 
that  are  unable  to  fly,  and  yet  they  are  found  in  Borneo,  Celebes, 
the  Philippine  Islands,  Australia,  New  Guinea,  New  Caledonia, 
the  Marion  Islands,  the  Samoan  Islands  and  others  in  the  Pacific 
Reptiles  are  widely  spread  throughout  the  islands  of  Polynesia, 
and  we  can  only  account  for  it  by  supposing  a  former  land  com- 
munication.     Mr.   W^allace,   in   his    *  Island   Life,*  attempts  to 
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explain  the  fact  by  suggesting  that  reptiles  have  some  unknown 
and  exceptional  powers  of  dispersal.  But  if  so,  why  is  the 
phenomenon  limited  to  Polynesia  ?  And  why  should  Mr.  Wallace 
himself  explain  the  small  number  of  reptiles  in  Great  Britain  and 
Ireland  by  the  supposition  that  they  are  unable  to  cross  the 
English  and  Irish  Channels  ?"♦ 

The  results  of  the  Challenger  dredgings  seem  to  show  that  the 
principal  part  of  the  Pacific  was  ocean  during  the  Tertiary 
period,  but  it  is  not  impossible  that  chains  of  volcanic  islands  or 
masses  of  land  may  have  existed  during  or  before  that  period  and 
that  these,  being  of  a  shifting  character,  at  first  connected  with 
a  continent  and  afterwards  cut  off,  might  preserve  the  relics 
of  a  continental  fauna  and  flora.  A  continent  properly  so  called 
can  scarcely  have  existed.  The  difficulties  are  too  great  in  the 
way  of  such  a  supposition,  but  only  connections  similar  to  that 
which  we  are  certain  existed  between  New  Zealand,  New 
Caledonia,  the  Fijis,  and  the  main  land  which  was  perhaps  at  its 
period  of  greatest  development  in  a  state  of  oscillation  need  be 
conceded. 

Captain  Button's  theory  of  a  bridge  for  the  migration  of 
marsupials  to  Patagonia  across  the  Pacific  presents  too  many 
difficulties,  and  my  remarks  above  are  by  no  means  intended 
to  support  the  idea,  for  the  absence  of  relics  on  the  road  is  a 
strong  argument  against  it.  Neither  on  the  islands  nor  on  the 
ouiinland  of  Asia  between  Europe  and  the  Malay  Peninsula  have 
at  present  any  fossil  remains  been  found  of  those  animals  which 
alike  are  represented  in  Tertiary  Europe  and  Patagonia. 

The  facts  seem  rather  to  point  to  the  conclusion  that  the 
Australian  Marsupials  were  derived  either  from  an  ancient  and 
extended  Patagonia  or  that  the  ancestors  in  both  countries  were 
developed  previously  in  some  Antarctic  region  now  submerged. 

Some  ight  on  the  subject  of  the  former  distribution  of  land 
and  water  is  thrown  by  Dr.  H.   von  Jhering,  who  has  kindly 


Now  Zealand  Journal  of  Science,  Vol.  i.  1883,  p.  411. 
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furnished  me  with  a  copy  of  his  Treatise  "Das  neutropische  Floren- 
gebiet  und  seine  Geschichte,"  (Engler's  Jahrbuch,  1893).  This  able 
treatise  deals  with  matters  of  special  interest  to  us,  and  therefore 
deserves  notice  in  this  place,  but  I  find  that  I  have  not  space  to 
refer  to  it  at  the  length  which  it  deserves,  and  I  must  therefore 
now  confine  myself  to  stating  his  main  arguments,  at  the  same 
time  recommending  those  interested  to  study  the  original  work. 
The  author  sets  himself  to  upset  Wallace's  axiom  of  the  per- 
manence of  continents  and  oceans  which  would,  if  true,  require 
that  South  America  was  always  cut  off"  from  connection  with 
south-eastern  Asia  as  it  is  at  present,  and  he  disputes  the  validity 
of  the  assertion  that  the  bottoms  of  oceans  over  1000  fathoms  in 
depth  could  never  have  been  dry  land.  He  says  that  greater 
depths  only  indicate  longer  time  for  subsidence.  The  effect  of 
separation  at  difierent  epochs  would  be  that  we  should  find  the 
fauna  limited  to  the  groups  which  had  reached  their  development 
before  then,  and  he  points  to  the  Pacific  Islands,  where  the 
tertiary  fauna  are  absent  altogether,  as  proof  of  their  isolation 
in  Mesozoic  times,  while  on  the  other  hand  lizards,  ancient  types 
of  mollusks  and  insects  are  found. 

The  author  divides  South  America  into  three  regions.  The 
northernmost  has  affinities  with  North  America,  the  middle  one 
with  Africa,  Madagascar  and  Bengal.  These  regions  he  suggests 
after  an  investigation  of  the  fresh  water  fauna.  They  were  in 
the  Cretaceous  and  early  Tertiary  separated  by  ocean.  He 
concludes  that  a  great  continent  which  he  calls  "  Archhelenis " 
extended  across  the  Atlantic  to  Africa  and  beyond;  this  possessed 
probably  no  mammalia,  but  a  rich  fresh  water  fauna  and  identical 
reptiles  and  amphibia.  The  lower  region  he  calls  "  Archiplata," 
it  was  formerly  connected  with  New  Zealand,  and  partly 
with  Australia  and  Tasmania.  The  early  Tertiary  mammals 
existed  in  this  region,  but  not  in  Archhelenis.  The  Dasyure 
group  connects  with  Australia.  The  AnoploUieridm  and  Thero- 
domyidce  have  affinities  with  the  Eocene  fauna  of  the  old  world. 
Argentina  can  only  have  received  her  Eocene  mammals  aero© 
antarctic  lands.      In   the  Pliocene  North  and  South  America 
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became  united,  and  an  interchange  of  forms  thereafter  took  place. 
The  land  connecting  La  Plata  and  Patagonia  with  South  Eastern 
Asia  he  calls  "  Archinotis."  He  says  the  bridge  between  South 
America  and  Africa  broke  up  before  that  between  India  and 
Africa,  so  that  when  the  middle  and  southern  South  American 
r^ons  became  united  no  neotropical  African  types  could  migrate 
to  Australia. 

The  author  then  discusses  the  various  methods  by  which  plants 
and  animals  are  understood  to  be  transported  across  the  ocean, 
and  throws  doubt  upon  the  whole  theory  of  oceanic  islands.  Speak- 
ing of  the  island  group  of  Ferdinand  Noronha,  he  says,  "  It  is 
certain  that  on  the  main  island  birds  scatter  the  seeds  of  berries, 
fruits,  &c.,  but  when  wind  and  birds  do  not  cause  the  spread  of  the 
plants  even  from  one  island  to  another  the  distance  of  a  gunshot, 
how  can  one  believe  that  this  means  of  distribution  is  effective 
across  gaps  of  hundreds  or  thousands  of  kilometers  T  The  author 
disputes  the  fact  of  the  Andean  migration;  he  says  there  is  not 
a  species  common  to  the  Californian  Sierra  Nevada  a^d  the 
Andes.  With  regard  to  the  exchange  of  plants  of  higher  latitudes 
north  and  south  of  the  equator,  he  is  of  opinion  that  formerly 
these  must  have  been  capable  of  existing  in  warm  regions  as  well 
as  in  cold.  Even  now  Hanunculus,  Polygonum^  SteUaria  media^ 
Samolus  Valerandi,  Veronica  anagallisy  Parietaria  dehilis^  tkc,  are 
not  sensitive  to  climate.  He  says  that  formerly  plants  w^re  not 
so  restricted  by  climate,  so  that  the  following  genera  are  found 
together  in  the  Upper  Pliocene  of  Niederrad  and  Hochst  am. 
Main  :  Juglans,  AesculuSf  Carya^  Liquidamber,  Corylus  avellana, 
BHiUa  alba,  Picea  vulgaris^  and  the  alpine  Pinua  cembra  and 
Piniut  montami.  The  author  then  discusses  the  distribution  of 
various  genera,  Podocar/ms  and  other  southern  Conijerce,  Cocott^ 
Nipa  and  other  Palms,  CnpulifercB,  <kc.  He  is  of  opinion  that 
the  completeness  of  the  Indo- Australian  territory  must  have  been 
longer  retained  than  the  connection  of  Australia  and  New  Zealand^ 
and  he  says  that  if  the  genera  Cams  and  6'u«,  the  MuridcPy  kc.y 
could  push  into  New  Guinea  and  Australia,  the  connection  with 
Asia  must  have  lasted  into  the  Miocene.  During  the  whole 
53o 
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Tertiary  period  there  was  a  constant  change  of  mammals  between 
Korth  America  and  Europe,  but  it  was  not  complete;  probably 
those  that  could  not  face  a  temperate  climate  could  not  pass. 
This  might  explain  the  fact  of  the  Anopt other  id <k  and  Therid**- 
fnyldce  being  found  in  the  Argentine  beds  and  Europe  but  not  in 
North  America.  The  author  then  discusses  the  fresh  water  flora 
and  finds  the  conclusion  derived  from  their  consideration  to  fit  in 
with  that  deduced  from  the  fresh  water  fauna. 

The  South  American  Mammalia — Recent  and  Extinct 

I  cannot  conclude  my  Address  without  making  special  reference 
to  the  wonderful  discoveries  of  fossil  mammals  recently  made  in 
South  America.  The  importance  of  these  discoveries  to  us  is 
that  in  this  region  not  only  placental  mammals  of  very  peculiar 
types  have  been  found  differing  in  important  respects  from  allied 
forms  in  other  parts  of  the  world,  but  that  marsupials  of  distinctlj 
Australian  affinities  also  occur.  Here  I  should  like  to  refer  to  i 
most  interesting  find  in  Ecuador  of  a  living  animal  of  a  stranin> 
type,  and  the  proof  that  it  is  marsupial  in  character.  Before 
this  the  only  living  representative  in  America  was  the  Opossmi 
(that  is  the  true  Opossum  or  Didelphys  which  belongs  to  the 
Polyprotodont  group).  This  new  animal  called  Cafnole$fet 
resembles  the  group  of  Kangaroos  and  Australian  Opofisoms 
(properly  called  Phalangers)  in  being  diprotodont,  but  diflfers 
from  them  in  not  being  syndactylous. 

The  work  of  describing  the  fossil  mammals  is  being  carried  out 
by  Lydekker  and  Osborne;  Scott  and  F.  Ameghino  have  also 
written  on  the  subject.  I  do  not  propose,  however,  to  go  irto 
details,  which  indeed  would  be  premature,  seeing  that  the  whole 
subject  has  only  been  partially  investigated,  and  I  would  rather 
refer  to  the  works  of  the  above  authors.  I  wish,  however,  to  call 
attention  to  what  appears  to  be  the  latest  deliverance  on  this 
subject  by  Florentino  Ameghino,  which  has  been  translated  bj 
Arthur  Smith  Woodward,  and  published  in  the  Greological  Maga- 
zine for  January  of  this  year  under  the  title — **  Notes  on  tiie 
Geology  and  Palaeontology  of  Argentina."  This  is  a  very  important 
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paper,  because  if  the  views  as  to  the  age  of  the  beds  and  the 
affinities  of  the  remains  are  corroborated,  Patagonia  must  have 
l)een  a  centre  of  distribution  of  mammals  not  only  for  the  Antarctic 
regions  of  the  time,  but  also  for  Europe  and,  perhaps,  North 
America. 

Mr.  F.  Ameghino  shows  that  beds  exist — red  sandstones  — 
containing  remains  of  Dinosaurs  and  undoubtedly  of  Upper 
Cretaceous  Age.  Above  those  and  quite  continuous  with  them 
comes  the  Pyrotherium  Formation,  containing  armoured  and 
unarmoured  Edentates,  peculiar  Carnivora,  Plagiaulacidte,  Hystri- 
comorphous  Rodentia,  peculiar  Ungulates  and  primitive  forms  of 
Primates.  Ameghino  includes  Pyrofherium  among  the  Ungulates, 
and  considers  it  allied  to  the  Proboscidea,  but  Woodward  asks  in 
a  note  at  the  end  whether  it  may  not  be  allied  rather  to  Diproto- 
don.  Ameghino  says  that  if  these  beds  are  not  Cretaceous,  then 
Dinosaurs  lived  in  Patagonia  until  a  more  recent  epoch  than  in 
other  portions  of  the  globe. 

Above  the  Pyrotherium  Formation  comes  the  Patagonian- 
Formation,  which  has  been  erroneously  confounded  with  the 
marine  formations  of  Parana.  The  mollusca  of  the  Patagonian 
Formation  have  been  stated  by  D'Orbigny,  Sowerby,  Philippi, 
Hup^,  Remond  de  Corbineau  and  Steinman  to  be  partly  of  Eocene 
and  partly  of  Upper  Cretaceous  Age.  The  objection  to  this 
antiquity  is  the  presence  of  remains  of  Cetacea,  which  only 
appear  in  Europe  during  the  Miocene,  but  F.  Ameghino  thinks 
the  group  might  well  have  originated  earlier  in  the  southern 
hemisphere,  and  says  their  remains  are  more  primitive  in  type,  as 
has  been  recognised  by  Lydekker. 

Next  above  comes  the  Santa  Cruz  Formation,  which  was  at 
one  time  supposed  to  be  anterior  to  the  Patagonian,  on  account 
of  the  latter  having  been  confused  with  the  Parana.  There  are 
here  numerous  remains  of  extinct  mammals,  gigantic  birds  and 
reptiles.  There  are  marsupials  of  the  Diprotodont  group,  which 
like  the  living  Cmnolesfes  above  referred  to,  and  unlike  the 
Kangaroos,  are  not  syndactylous.     These  are  stated  to  resemble 


Above  this  lies  the  Boulder  or  Tchuelche 
Darwin  has  shown,  is  of  marine  not  glacial  o 
to  be  of  Miocene  Age. 

Later  signs  of  geological  phenomena  are  1 
of  Patagonia  and  the  Pampean  Formation,  ' 
six  or  seven  successive  mammalian  faunas, 
of  the  mollusca  that  almost  all  the  species  l 
of  Brazil. 

There  are  numerous  plant  remains  in  the 
formation,  and  it  is  to  be  hoped  that  inve 
may  be  made  without  delay. 

Tertiary  Plant  Remains  in  A 

Mr.  T.  S.  Hall  and  Mr.  G.  B.  Pritchard 
"  unravel  the  diflficulties  of  determination  of  tl 
beds  of  Victoria. 

Much  confusion  had  previously  resulted  fro 
of  the  position  of  what  is  termed  the  Older  1 
sidered  Miocene  by  Professor  McCoy,  on 
supposed  to  overlie  beds  of  Miocene  Age 
Pritchard  have  shown  this  view  to  be  ern 
instead  of  being  Miocene,  to  be  early  Tert 
found  to  be  overlapped  by  acknowledged  mi 

TJndftrnftAth   the  TiOW«r  Basalt  lift   in  var 
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Afessrs.  Hall  and  Pritchard  in  the  same  paper  suggest  that  the 
beds  at  Dalton  and  Vegetable  Creek,  which  have  the  same 
lithological  character,  and  which  Baron  iittingshausen  considered 
Eocene,  may  have  to  be  referred  back  to  the  Cretaceous  also. 

Messrs.  Hall  and  Pritchard  have  written  several  valuable 
papers  discussing  the  age  of  the  Tertiary  strata  of  Victoria,  and 
Mr.  T.  H.  Wright  has  in  the  most  painstaking  manner  investi- 
gated the  geological  features  of  an  area  of  Gippsland,  and  proved 
the  true  sequence  of  the  beds,  in  some  cases  entirely  reversing 
previously  received  ideas.  Unfortunately  I  am  unable  through 
lack  of  time  and  space  to  enter  into  these  matters  as  I  should 
like,  and  can,  therefore,  only  refer  to  the  papers  read  by  those 
gentlemen  before  the  Royal  Society  of  Victoria  and  Australasian 
Association,  and  in  the  case  of  Mr.  Wright's  investigation,  to  the 
8th  Report  of  the  Geological  Survey  of  Victoria. 

Earliest  Dicotyledons  in  the  Northern  Hemisphere. 

In  the  Report  of  the  United  States  Geological  Survey  (Vol.  xvi. 
Part  1),  just  received,  there  is  a  paper  by  Professor  Lester  F. 
Ward  entitled  "Some  Analogies  in  the  Lower  Cretaceous  of 
Europe  and  America." 

Up  to  1888  the  oldest  known  dicotyledon  was  one  from  the 
Middle  Cretaceous  of  Greenland,  which  was  described  by  Heer 
imder  the  name  of  Populua  primaeva. 

Professor  Fontaine  in  1888  found  in  some  of  the  Lower  Potomac 
Series,  in  what  was  supposed  to  be  Jurassic,  some  portions  of  leaves 
resembling  dicotyledons,  but  not  easily  distinguishable  from  the 
lower  groups,  ferns,  cycads  and  other  gymnosperms. 

In  the  Report  to  which  reference  is  now  made  Professor  Ward 
says: — "On  numerous  occasions,  dating  as  far  back  as  1878,  I 
have  expressed  the  opinion  that  the  dicotyledons  could  not  have 
had  their  origin  later  than  the  Middle  Jura,  and  it  will  not  surprise 
me  if  the  final  verdict  of  science  shall  place  the  Potomac  forma- 
tion, at  least  the  lower  member,  in  which  the  plants  occur,  with 
that  geologic  system." 
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Since  then  the  known  flora  of  the  Potomac  formation  has  been 
greatly  increased  by  further  discoveries,  and  an  unbroken  series 
from  the  oldest  to  the  newest  beds  brought  to  light— in  the  latter 
the  dicotyledonous  element  largely  predominates. 

Marquis  Saporta  called  attention  not  long  after  Prof.  Fontaine's 
discovery  to  the  existence  of  peculiar  forms  in  the  Lower  Creta- 
ceous of  Portugal,  some  of  which  he  referred  to  his  group  of 
Proangiosperms  while  others  repi*esented  true  Dicotyledons. 
These  beds  are  probably  of  the  age  of  the  Gault,  that  is  Middle 
Cretaceous.  It  was  found  that  other  collections  from  older  beds 
also  contained  dicotyledons,  and  in  1891  Saporta  published  a 
paper  on  the  subject. 

Professor  Ward,  comparing  the  Jurassic  flora  of  Portugal  with 
the  Potomac  beds,  concludes  as  follows : — "  But  the  special 
interest  which  these  comparisons  have  in  this  place  is  the  intimate 
bond  which  they  furnish  between  the  late  Jurassic  of  Portugal 
(supposed  to  correspond  closely  with  the  Kimmeridge  Clays  of 
England,  but  perhaps  running  up  into  the  Portland  beds  and 
thus  closely  approaching  the  Purbeck,  which  has  been  treated  in 
this  paper  as  part  of  the  Wealden)  and  the  oldest  Cretaceous  d 
America,  which  some  geologists  in  this  country  make  to  extend 
some  distance  into  the  Jurassic,  but  which  is  here  treated  as  a 
Cretaceous  deposit." 

Earliest  Dicotyledons  in  Australia. 

The  fossils  of  the  Oxley  beds  are  well  developed  dicotyledons, 
quite  equal  in  development  to  those  found  in  the  Upper  Creta- 
ceous in  Europe  and  North  America.  The  Oxley  beds  are  near 
the  top  of  the  Ipswich  Coal  Measures,  which  are  supposed  to  be 
at  latest  Jurassic  in  age.  The  difficulty  of  reconciling  the  fact  of 
the  full  development  of  the  dicotyledonous  type  in  Australia  with 
the  very  archaic  rudimentary  types  of  the  same  age  in  North 
America  which  are  mentioned  by  Lester  Ward,  struck  me  very 
forcibly,  and  as  in  the  western  parts  of  the  Colony  it  had  been 
shown  that  the  Lower  Cretaceous  beds  lie,  conformably,  or  at  an 
angle  not  distinguishable,  upon  the  beds  below  them,  1   thought 
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it  desirable  to  inquire  of  Mr.  R.  L.  Jack  whether  it  was  not 
possible  that  the  same  condition  existed  on  the  coast  side  of  the 
Dividing  Range,  and  that  thus  the  beds  in  question  might  really 
be  of  Lower  Cretaceous  Age. 

Mr.  Jack's  reply  is  as  follows  : — "  I  cannot  see  my  way  to 
putting  the  Oxley  beds  on  a  higher  horizon  than  the  rest  of  the 
Ipswich  formation.  Stratigraphically  it  would  not  work.  They 
form  an  integral  part  of  the  formation  which  from  top  to  bottom 
yields  the  assemblage  of  plants  on  which  the  Triasso-Jurassic 
age  of  the  whole  was  founded.  They  are  pretty  well  up  in  the 
series,  but  what  evidence  there  is  is  all  against  their  being  the 
uppermost  part  or  anywhere  near  it.  I  believe  them  to  be  below 
the  thick  Murphy's  Creek  Sandstone  and  the  Clifton  Coals  and 
Shales  which  give  the  sam3  fossil  plants  as  the  shales  associated 
with  the  coal  seams  of  Ipswich  proper." 

If  Mr.  Jack's  views  as  to  the  age  of  the  beds  is  correct,  they 
p»int  undoubtedly  to  the  conclusion  that  at  an  age  when  European 
an  J  American  dicotyledons  exhibited  a  rudimentary  or  transition 
character,  the  southern  hemisphere  already  possessed  types  of 
high  development.  Before  this  becomes  an  accepted  fact,  it  is 
needless  to  say  that  some  further  corroboration  of  the  conclusions 
as  to  the  correspondence  in  age  of  the  so-called  Jurassic  beds  of 
Australia  and  those  of  the  northern  hemisphere  should  be  sought. 

I  wish  to  take  this  opportunity  of  expressing  my  best  thanks  to 
Messrs.  R.  Etheridge,  Junr.,  T.  W.  E.  David,  E.  F.  Pittman,  R.  L. 
Jack,  T.  S.  Hall,  G.  B.  Pritchard,  J.  H.  Wright,  H.  C.  Russell, 
C.  J.  Merfield,  C.  Hedley,  R.  T.  Baker,  H.  C.  L.  Anderson,  J.  J. 
Fletcher  and  others  for  the  assistance  they  have  given  me  in  the 
preparation  of  this  Address  and  that  of  last  year  by  placing  books 
and  facts  at  my  disposal. 

On  the  motion  of  Professor  Haswell,  seconded  by  Mr.  W.  S. 
Dun,  a  very  hearty  vote  of  thanks  was  accorded  to  the  President 
for  his  interesting  Address. 

The  subjoined  financial  statement  for  the  year  ending  March 
Slst,  1897,  was  presented  by  the  Hon.  Treasurer,  and  adopted. 
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heterogena   ...  1 52,  1 8 1 , 1 84, 1 87. 

[188.  196 

interatitialis...  227,  241,  255 

isogoDa  212. 2*24 

juvenis  ...149,  206,208,215 

leai     206,209,211,275 

var.  aplcalis         ...       2 1 1 .  275 

lepida        147, 149,  209,  212, 218, 

[220,221,222,223.25.5 

var,  tasmaoieusis  ...  2*22 

lobata  195 

loblpes  ...  179.  182,  183,  25.5 

macleayi  ...  227.  236, 279 
inarginata  226,  228. 246, 247,  2o5 
maaterei  ..  226,228.242,245 
melanopyga  ...147,  162  163, 168, 
[205  206.  255 
microdon      ...  212.215,216 

monilicomis...        226,  227.  229. 
[239,255 

nana 198,202 

nyctosyloides  181,  226,  227,  231, 

[239,  242,  255 

obliquata      ...146,  147,  151,  162, 

[163,164,  165,  167,  168 

obliterata      ...         152,154,255 

oblonga         . .  .2*26,  227, 233,  235, 

[236,  239,  247,  -2.55 

obscnripes    ...         226 

obsoleta     162,  167,  168. 252,  255 

occulta  ...  198,201,209.255 

odontomera    187,  188,  190.  194. 

[195.255 

oUiffi 152,  185,253,255 

oodnadattro 187 

ovipcnnis      ...228,  244,  245,  255 

pectorali8;i72,  198,  225, 226, 253 

planiceps      ...144,  148,  151,  269. 

[172,173,174,175,204,255 
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Clivina  procera        146, 147,  148, 152, 

181,  226,  227,  228,  229, 

231,232,235,238,  239, 

244,  254,  255,  275,  242, 

[276 

var.  ..  275 

prominens     ...         1 49, 226,  229 

puoctaticeps...         151, 179,  183, 

[195.  255,  275.  276 

var.  sulcicoUis  275,  276 

quadratifroDS  172,  174,  175, 

[254,  255,  275.  276 

queenslandica  202,  206,  208 

regularis       ...         226,  227,  238 

riverinre  162,  164,  255,  276 

var.  J         275 

rubripes    149,  212,  223,  224.  255 

rugithorax 208,  222 

sellata  ...150,198,  199,202, 

204,205,211,  212,214, 

253,  254,  255,  275,  277 

sellatarnr.  inconspicua  275,  277 

simulans       ...212,  218.  239,  255 

suturalis         149,  169,  i9b,  203, 

[204 

8ydneyen8is...212.  222,  223,  255 

tenaipes        255,  .377 

tubercuIifroDS         187 

tumidipes       179,  180,  182,  183, 

[2;)5,  377 

vagans  207,  209,  212.  216, 

[2!  9,  220,222,223,255 

verticaUb         149,  169,  194,  198, 

[204,  205 

vitUU  ...  206,  211,  255 

wiMi 162 

Clivinarchus        ...  14.3,  249,  252 

perlongus     ..  250 

Clu pea  notacan thus       ...  64 

Coelorhynchus  australis 137 

(Velostoina  anstrale        ...         ...   1)3 

Coifea  arabica      759 

Coniothecium      ...  474 

Coooepermuin  taxifolium,  rar.  lance- 
[olatum  460 

Coniis        107,  347 

Anemone      818 

Keoyonffi      ..  346 

rar.  Arrowsnoithensis    ..    346 

Grayi  818 

Macleayana  .  818 

maculatus     818 

Rutilus         818 
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Coprosma...  760,  769,  771,  774,  775, 

[784 

Bauerlana    770,  782 

Cnnninghamii         ...      770,  782 

foBtidissima 769,  782 

grandiflora 770,  782 

hirtella         ...         453,^770,  782 

lucida     758,  767,  770,  776,  782, 

[786,  792 

robusta         782 

spathulata 770,  782 

Cordycepa  113 

Coregonus  pollan  66 

Cossonus 303 

impressifrons  318 

integricoUis 317 

pra^ustus       319 

Craspedia  Richea  453 

(/Yepidoguster  tasmaniensis      ...  756 

Crocodilus  porosus         501 

Crosseia  labiata 500 

Cryptaudra  buxifolia     428 

Ctenochiton  eucalypti 382 

Cupauia  foveolata  ...      762,  781 

xylocarpa     7»>2 

Cyathophyllum 562 

Cyathospongia  (?)  Eozoica        ...573 

Cyatlms  bailey i 105 

Hmetarius     105 

timicola  ...         ...   105 

plumbagineua  ...       104,  106 

Cyciodux  rcuiiiariiKh        ...  ..  283 

Cymbacha  337 

fesliva  337 

sauciu  337 

Cynibidium  suave  465 

Cymbouotus  Lawsonianus       ...  455 

Cy noglofc  sum  auatrale 458 

Cypriva     26,269,584 

anguatata     ...     27,  29,  467,  468 

var.  subcamea 467 

bicalloaa        26 

caput-anguia  584 

caput-aerpentis       584 

rar.  Sophia  584 

carneola        26,  29 

erosa 26,29 

helvola  26,  29 

lynx 26,  29 

miliaria         26,  29 

rhinocerua 26 

tabeacens      26.  29 
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Cypriea  tigris      584 

vitellus         818 

CypriuuB  carpio 729 

Cyrtarachne  caliginosa 334 

multilineata ...  335 

sp 335 

•Cystiphyllum      562 

Dampiera  adpressa        455 

Browuii        455 

Danthoiiia  semiannularis  ...  466 

Dasyurua  maculatus        59,  592,  595, 

[696,  615 

viverrinus    ...  59,  592,  594,  595, 

[596,  602,  615,  622 

DaYiesia  corymbosa,  tvtr.  linearis  438 

genistifolia 438 

var.  coUetioides 438 

latifolia        438 

recurvata     429,  438 

Dendrobium  teretifolium         ...  465 

Dendrophis  punctulata 28 

Dermatopsis        138 

macrodon     140 

Desmodium  varians       439 

Dittleptopus  echinatus 295 

lonjjipes        296 

sepidioides 297 

sordidas       297 

Dicram^ras  694 

Didelphys  marsupialis  ...      598,  622 
murina         ...         597.598,622 

Didunculus  38 

Dillwynia  ericifolia,  var.  phyli- 

[coides  438 
floribunda,  var.  sericea     ...  438 

Dinematichthys 140 

ventralia       140 

Dinolestes 132 

Diploglottis  GaDningbamii    780,  781 

Diplomyatax        584 

Diplomystes        584 

Diplomystus        ...  64,504,584 

Dotacanthus  64 

novsB-hoUandise       64 

sprattelides 64 

Dirctea  lignivora 294 

venusta        294 

Diuris  anrea        465 

sulphnrea     465 

Dodonsea  attenuata       ...  ..  437 

ouneata         437 

pinnata         437 

triquetra      ..  437 
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Dolichodems  doris       82 

Dolomedes  '^26 

neptunus      ...  326, 33U,  344 

spiniptrs         ...         327,330,344 

Dormitator  lineatus       754 

Doryphora  sasBairas      460 

Dracopbyllum  secundum         ...  457 

Drouiicia 52,  54,  59, 60 

nana 52,53,54 

unicolor        54 

Drosera  peltata 445 

Dxdes  chrintyi       J30 

Dyachirius  143,252 

macleayi       276, 279 

torrensis       28CJ 

zonatus         280 

Dysoxylum  ...        778,  779,  792 

Fraaerianum  763,  776,  781,  787, 

[792 

Echidna 58 

aculeata        58,621 

oweni 58 

ap 68,59,61 

Eclipta  platygloaaa       453 

Ectroma 361 

ElseocarpuB  cyaoeus      ...      778, 781 

deutatuB       7ti2 

foveolatua  ...         ...  781 

grandia         778,  781 

longifolius ...  778 

oblongua       759,781 

obovatua       ...         ...         ..781 

Eleotria  127,  725.  726.  732,  736,  740. 
[745,  752 

adaperaa       752, 754 

aporocephalua         752 

aporos  ...  754 

aiLstralui       ...         737,  753, 755 

brevirostris 735,753 

butis 753,755 

castelnaui     763 

catn/rojis       753 

compressus   ...733,  735,  753,  755 

concolor       753 

coxii  ...  741,  744,  753,  754.  755, 
[756 

cyanostigma  753 

cy prinoidea 760,  753 

darwinienaia 753 

de  viai  763 

ekvata  735, 75? 

elongata       753 

fuaca 753 
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Eleotris  gobioides 

763,  756 

fjramliceps    ... 

746, 

753,  755 

gymnocephalus 

753,  756 

gyrinoides    ... 

763,  755 

humilis 

...  754 

itnmaculbU  ... 

754,755 

larapiutffi      ... 

...  754 

laticeps 

... 

...  754 

iineata 

...  754 

lineolatus     ... 

...  754 

longicauda    ... 

...  754 

macrodon 

...  754 

iiiacrolepidotus 

...  754 

masttrfsii       ...741 

744,  745,  750, 

[752,  754,  765,  756 

melbournensis 

750,  754 

inimus 

...  754 

modeata 

...  754 

mogumda    ... 

... 

754,766 

muralis 

...  754 

nigrifilia 

..  764 

uudiceps 

748 

,  762,  755 

obacura 

•  •• 

...  753 

ophiocei>halv8 
oxycepbala  ... 

...  755 

756,  756 

pallida 

... 

...  755 

planiceps 

... 

762,  755 

porocephaloideit 

...  756 

porocephalus 

762,  755 

reticulatus    ... 

...  765 

richarfl$onii,..14\ 

,744 

745,  750, 
[755,  756 

robastas 

...  756 

selheimi 

...  756 

Htinplex 

...  755 

striatus 

756,  756 

BulcaticoUis ... 

...  755 

tseniura 

...  755 

tumifrons     ... 

754,  755 

Encara 

...  292 

Endothyra 

..    560 

Koz  on  Canadcnse 

...  574 

Epaoria  pulchella 

...  457 

1  eclinata 

...  457 

Kpt-ira      323,334,336,629 

aurelia  3.34 

ioronata  ...  628, 629, 633 
ficta   ...   323,324,330,331,344 

herione         334 

higginaii       333 

aimilaris  ...324,  330, 331.  :U4 
wagneH  325,  330,  333,  336,  344 

Ephippiam  albitaraia  (?)     84,  85,  87 
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Erecbtites  argota,  var,  disaecta   454 
quadrideotata  ...  454 

Eremophila  loDffifolia 459 

Eriococcua  spiniger       3S2 

Erodium  cygnonim       435 

Eryngium  roatratum  ....  452 

Erythrsea  aoatralia        457 

Eucalyptus  382,  503 

acmenoides 798 

albena  431,450 

amygdalina...        446,  806,  810 

var,  latifolia        810 

Bailey  ana     798 

capitellaU    ...431,  446, 447,  452, 

798,801,802,803, 

804.  805,  806, 807. 

[812,  813 

crebra  450 

dealbata  145 

eugenioidea  ...431,  446, 447,  452, 

798,799,800,801, 

803,805,  806,812 

var.  agglomerata  . .  806 

fastigata       ...798,  809,  810,  813 

gigantea        807 

globulus        431,451 

goniocalyx 808,  h  1 1 

GuDnii  451 

bsemastoma  var,  niicrantba  448 

hemiphloia 449,  450 

var.  albena  450 

macrorrbyncba       431,  447,  798 

799,  800.  801,  802,  803, 

804,  806,  809,  812,  813 

var.  brachycorya  ..    802 

melliodora 447 

microcorys 798 

obliqua    431,  446,  798,  803,  806. 

807,808,809,810,811, 

[812 

paiiiculata 447 

pilularis       798,  805 

piperita         ...447,  805,  807,  812 
polyanthema  448,  449,  450 

var.  glauca  431 

punotata       451 

robuBta         550 

rostrata        801 

sideropbloia 450 

sideroxylon  ...         433,  442,  447 

var.  pallena         447 

stellulata     446,  807 

StuartiaDft 451 
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EocalyptoB  tereticomis  ...  451 

trachyphloiA...         429,  430,  451 

viiniiuilis      ...^        451 

Eadox^la  encalypti         113 

Eugenia 87 

australis       759 

Smithii         452 

Eupatorium  riparium 764 

Eaphrasia  Brownii         458 

Eupomatia  laurina        785 

Eusclenops  817 

Eutermes 514,  519,  537 

ater 519 

ciiigulatwi     519 

fumigatus 515 

rippertii        510, 515 

Exocarpus  cupressifornils        ...  464 

stncta  464 

Exocoetus  unicolor        756 

Exomegas  389,  425 

macrostomas  426 

Favosites...         564,565 

gotblandica ...         ...         ...  562 

grandipora 562 

Festuca  rigida     ..466 

Fjcus  scabra        463 

pumila  463 

HtipulcUa       463 

Fiona  marina       28 

Firoloides  desmaresti 28 

sp 28 

Forficula  sp 511 

Formica     .339 

Formicina  mutlnensis 339 

Fruxinus  viridia 786 

Fumago 481 

Fiisanus 88 

aciuninatus 337 

Fusarium  ...  499 

Fusus        107 

Gahnia  aspera     465 

psittacorum,  tnr.  oxylepis     465 

Galaxias   ...      62,63,64,66,68,71, 

[72,  73,  727 

alepidotus 68 

alpiuus         68 

amoenus        69,  72 

atkinsoni      70 

attenuatus    ...  64.  68,  71,  72,  73 

auratus         69,  72 

bongbong      69 

brevipinnis 69 

campbelli      69 
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Galaxias  capensia 

70 

coppiogeri    ... 

69 

ooxi 

69 

cylindricas  .. 

69,72 

delicatalos   ... 

69,  72 

fasciatos 

68 

findUyi 

...  62,  66.  69 

graclllimus  ... 

68 

indicos 

70,72 

kayi 

70,  71 

kreffti 

69 

maculatos     ... 

6S 

nebulosa 

69,72 

nigrothorak... 

70 

obtusus 

71 

ocellatas 

68,72 

olidas 

69,  71 

ornatus 

69 

plan  ice  p8 

69 

punctatas     ... 

m 

rostratus 

69,72 

schomburgkii 

69.71 

scriba 

68.  72 

truttaceus     ... 

64,  68,  71.  72 

versicolor     ... 

69,  72 

waterbousei... 

69,71 

weedoni 

7" 

Galium  Gaudichandii 

45J 

Gamasus  sp. 

774 

Gardenia  sp. 

...      780,  782 

Gastrobraucbus  dombey  ...  .393 

Gastrodia  ovata 626 

Geitonoplesium  cymosum         ...465 

Geotria      64,  388,  389,  S92, 

407,408.  412,413,414. 

415.416,418,420,421 

allporti     .390,  391,  422,  423,  425 

austraUs  '        390,  391,  409,  412, 

414,  415,  416.  417, 

419,421,  422.424 

chilensiH    390,  391,  409,  418,  420 

Geranium  dissectum      ...         ..4,35 

Glaucus 28 

Globigerina  ...  572 

Glossopteris         263 

Glycine  clandestina       439 

tabacina       439 

Glyptotermes       518,543 

brevicornis 547,552 

eucalypti      518,552 

iridipennis    ...  546,552 

tuberculatns  ...      544,552 

Gnaphaliuni  luteo-album  ...  454 
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Gobio  fluvUtilis ...  730 

Gobiomorphas  gobioides  ...  757 

Gobios      127 

frenatus        756 

Gompholobium  Haegelu  ...  437 

ancinatum ...  4.37 

Gocdem&- acitmincUa      455 

.    barbata         455 

decurrena     455 

heterophylla  455 

ovata 455 

pauiculata 455 

pinnatiHda 455 

Gratiola  Peruviana 458 

Grevillea  alpioa 626 


loDgistyla 

macroDulata 

panicea 

ramosissima... 

robu6ta 

sericea 

triternata 
Gaildfordia 
Oymnobelideus   ... 
Gymnobutis 

gymnocephalus 

Btriatus 
Hakoa  dactyloides 

microcarpa 
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Haliomma  567,  570 

Haliotis  elegaos ...  817 

osevosa  817 

Halmaturus  agilis  49 

wombeyensis  ...  48 

Haminea  cymbalum       ...         ...  500 

Harpnilia  NVadsworthii 781 

Hel»u8  echidna 290 

echinatus      285 

falcatuB         290 

fulvohirtuB 288 

granalatus 289 

Kirbyi  289 

llelichryBum  apicolatam  .     454 

bracteatum 453 

brevidecuiTcns        ...      429,  454 

Cuoninghamii         454 

dioamifolium  454 

microlepU     454 

Bcorpioides ..  453 

Bemiapposum     var,     brevi- 

[folium  454 
tPMelatum 429,  454 
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Helicia      624,625 

YouDgiana    ..  625 

Heliolites 662,665 

Heliosoina  570 

Helipterum  anthemoides  ...  454 

dimorpholepis         454 

incHDum        454 

UemisphaariodoQ 283 

gerrardii       283 

taamanicum 282,  283 

Heptatrema        393,  394 

cirrata  394 

Heterobotrya       ...         476, 494,  723 

paradoxa       475 

Heterotennea 518,550 

platycephalua  ...      551,  552 

Hexaithroiuea     ..314 

puuctulatua 314 

Hexarthrum        314 

Hibbertia  acicularia       432 

Billardieri  var,  obovata     ...  432 
diffusa  mr.  dilatata  ...  4.S2 

linearia  4.'^3 

var.  obtuaifolia 4:^3 
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Hibiscua  Sturtii  434 

Hinulia     ...         283 

Hodgkinaonia      775 
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havilandi      536,  539 

japonicHS      51 1 

mosaanibicua  ..  ...  516 

viator  516 

Hololepeta  aidnenaia      79 

Homo^dyteti  acutellaria  ...  729 

Homolepida         283 

caauarina)     282,  283 

nigricans       ..  283 

Hovea  heterophylla       ..  ...  439 

linearia  43S 

loDgifoIia  var.  lanceolata  ...  439 

var.  pannoea      ...  439 

Hydrangea  hortenaia     ...      780,  782 

Hyla  43 

Hylella       43 

Hynienunthera  dentata 433 

Hyperlophua       64,  505 

aprattellidea 505 

HypochGeria  radicata     722 

HypaiprymnodoQ  52 

lalmenua  myrailua         ...         ...  503 

lanthina 28 
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Tepas  ansifera     28 

Lepidodendron  aastrale  506,  563 
Lepispilus  stygianus-      293 

suIcicoUis     293 

Leptorchestes  cognatos 341 

striatipcs      ..  ...         ...  341 

Leptorrbynchus  sqaamatiis  ...  4>'»3 
Leptospermum 87,334 

arachnoideum  445 

flaveecens,  for.  grand  iflorom  445 
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microphyllus 
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celastroides  ... 
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Loxonema  antiqua 
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Lygosoma 
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Youngiana  ... 
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459 

Trigonotarsus  rugosas 

76.87 

Xantholinus  erythropterus       78,  87 

TritoD  Spengleri... 

817 

Xanthorrhoea 

...74,88,319 

Trivia        

26,27 

hastilis 

465 

australis 

27,29 

Xaothosoma  appendiculatum  ...  761 

napolioi 

..     27 

Xenophonis 

107 

Tarbonilla  ernbescens 

.    500 

Xerophila  nigricincta 

88 

Turnix  leacognster 

S8 

Xerotes  filiformis 

465 

Typhlops  9p. 

113 

longifolia 

466 

Unio 

46 

in  ulti  flora 

466 

Velasia      ..    388.389, 

31)2,  407.  412. 

Xiphospbaera 

..       567,570 

413. 

414, 

415.416, 

Xylostroma 

113 

417.  418,  424 

Yarra       

412 

chilensia 

409,  421 

singularia         391 

409,412,414 

fttenostomus    391. 

409. 

412  414, 

Zantecla 118. 

119,  126,  130 

[415.416,417.418 

punilla 

135 

Vclella      

.     28 

Zeidora  Tasmanicu 

500 

Viburnum 

780 

Zeuze'-a  eucalypti 

113 

Chineoae         .763 

779 

,  783,  792 

Zieria  aspalathoides 

..  435 

Vitex  littoralis     .. 

532 

775,  783 

cytisoides     ... 

435 

Vitis  antarclica 

..  761 
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Family  DYTISCID^. 
Sub-Family  DYTISCIDES. 

CANTHYDRUS,  Sharp. 

7581.  BoviLLiE,  Blackb.,  P.L.S.N.S.W.  (2)  iv.  1889,  p.  446. 
S.  Aust.;  N.  Territory. 


Part  ii.  of  the  Catalogue  is  contained  in  Vol.  x.,  Part  4,  pp.  583-672 
(pablUhed  April  3,  1886). 

The  left  hand  number  continues  the  pagination  of  the  Catalogue;  the  right 
hand  that  of  the  Supplement. 


50  AUSTRALIAN   COLEOPTERA,  8UPPL.  II.  696 

HYPHYDRUS,  Illiger. 

7582.  LYRATUS,  Swartz,  Schonh.  Syn.  Ins.  ii.  p.  29,  t.  4,  f.  1;- 

Sp.  1030,  Hydroporua  foasulipennisj  MacL;  Sharp,  Trans. 
R.  Dubl.  Soc.  (2)  ii.  1882,  p.  997. 
Australia;  widely  distributed. 
Sp.  968.  H.  AUSTRALis,  Clark  =  H.Blancha/rdi,  Clark;  Sharp, 
I.e.  p.  1000  =  Sp.  (probably)  1028,  Hydroporvs  bifcuciatus, 
MacL;  Sharp,  I.e.  p.  789. 

Australia;  widely  distributed. 

HYDROCANTHUS,  Say. 

7583.  Waterhousbi,  Blackb.,  Trans.  Roy.  Soc.  S.  Aust.  x.  1886-7 

p.  65. 

S.  Australia. 

STERNOPRISCUS,  Sharp. 

Sp.  999.  S.  MULTIMACULATU8,  Clark  =  Hydroporus  stnuato- 
collisy  Clark;  Sharp,  I.e.  (2)  ii.  1882,  p.  999. 
S.  and  W.  Australia. 

MACROPORUS,  Sharp. 
Sp.  1022.  M.  Gardnbri,  C\a,rk  ^  ffydroporus  brunnipennk, 
Macl.;  Sharp,  I.e.  (2)  ii.  1882,  p.  996. 
Australia  and  Tasmania. 
Sp.  1024.  M  HowiTTi,  Clark  =  Hydroporvs  foveiceps,  MacL; 
Sharp,  I.e.  p.  997. 

Australia  and  Tasmania. 

NECTEROSOMA,  Macleay. 

7584.  UNDBCiMLiNEATUS,  Babing.,  (Hydroporus)  Trans.  Ent  Soc. 

Lond.  iii.  1841,  p.  13;  Sharp,  1  e.  (2)  ii.  1882,  p.  414. 

N.S.  Wales;  Clyde  River. 
Sp.   1038.  N.  PENICILLATUS,  Clark  =  i\r.  vittipenne,  MacL; 
Sharp,  l.c.  p.  823. 

Australia;  widely  distributed. 
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PLATYNECTES,  Sharp. 

Sp.  1047.  P.  DBCBMPUNCTATUS,  Fab.  =  P,  lugubria,  Blanch., 
Masterai^  Macl.,  and  spUopterus,  Germ.;  Shaq>,  l.c.  (2) 
ii.  1882,  p.  988. 

Australia;  widely  distributed. 

LANCETES,  Sharp. 

7585.  OCULARIS,  Lea,  P.L.S.N.S.W.  (2)  x.  1895,  p.  224. 

W.  Aust.;  Donny brook. 

COPELATUS,  Erichson. 

Sp.    1064.  C.  AUSTRALis,  Clark  =  CeZina  austi^alis,  Clark; 
Sharp,  l.c.  (2)  ii.  1882,  p  564. 
Australia;  various  localities. 

RHANTATICUS,  Sharp. 

7586.  siGNATiPBNNis  (HvDATicus),  Lap.,  Etud.  Ent.  p.  95;  Aub^, 

Spec.  p.  158;  Sharp,  l.c.  (2)  ii.  1882,  p.  691. 
Australia. 

HYDATICUS,  Leach. 

7587.  C0N8IMIL1S,  R^gimb.,  Notes  Leyd.  Mus.  ix.  1887,  p.  224. 

Queensland. 

7588.  GoRYi,  Aub^,  Spec,  p  174  =  Sp  1114,  H.  ruficollis,  Fab.; 

Sharp,  l.c.  (2)  ii.  1882,  p.  656,  No.  1020. 
Australia;  N.S.  Wales  and  Queensland. 

7589.  PARALLBLU8,  Clark,  Trans.  Ent.  Soc.  Lond.  1864,  p  219; 

Sharp,  l.c.  p.  653. 

N.S.  Wales. 
Sp.   1060.    H.   PULCHBR  (CoLYMBBTBs),  Clark;  Sharp,  l.c. 
p.  665. 

Australia;  widely  distributed. 
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CYBISTER,  Curtis. 

7590.  6RANULATU8,  Blackb.,  P.L.S.N.S.W.  (2)  iu.  1888,  pp.  812 

and  1393. 
S.  Aust.;  N.  Territory. 

7591.  TRIPUNCTATUS  (Dytiscus),  OUv.,  Ent.  iii.  1795,  p.  14,  t  3. 

f.  4  =  Sp.  1087,  C,  gayndahensisy  MacL;  Sharp,  I.e.  (2)11 

1882,  p.  1140;  Olliff,  Memoirs,  Aust.  Mus.  ii.  1889,  p.  80. 

Australia;  widely  distributed;  Lord  Howe  Island. 

KRETES,  Cawtelnau. 

Sp.    1108.  E.    AUSTRALI8,    ^vioh. =Eunecte8  punctipennit, 
MacL;  Sharp,  I.e.  (2)  ii.  1882,  p.  994. 

Australia;  widely  distributed. 

Family  GYRINID^. 

DINEUTES.  W.  S.  Macleay. 

7592.  INPLATUS,  Blackb.,  Trans.  Roy.  Soc.  S.A.  xix.  1895,  p.  ^ 

Victoria. 

GYRINUS,  Geoffrey. 

7593.  STRIOLATUS,   Gu^r.,   Voy.   Coquille,    1830,   ii.    Col.  p.  62; 

Boisd.,  Voy.  Astrol.  ii.  p.  66. 
Australia. 

MACROGYRUS,  R^gimbart. 

Sp.  1119.  M.  OBLONGUS  (Enhydrus),  Boisd;  Regimb.,  Ann. 

Soc.  Ent.  Fr.  1882  (6)  ii.  p.  449. 
Sp.  1120.  M.  Reichei  (Enhydrus),  Aub^;  Reg.,  Le.  p.  453. 
Sp.  1130.  M.  OBLiQUATua  (Gyrinus),  AvlM;  R^g.,  Le.  p.  443. 
Sp.  1132.  M.  VBXATOR  (Gyrinus),  Boisd;  R^g.,  I.e.  p.  443. 
Sp.  1151.  M.  RivuLARis  (Enhydrus),  Clark;  =  (probably) 

if.  longipesy  Regimb.;  Regimb.,  l.c.  p.  450. 
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Family  HYDROPHYLLID^. 

HYDROPHILUS,  GeolTroy. 

7594.  BREvispiNA,  Fairm.,  Journ.  Mus.  Godeflf.  1879,  p.  80. 

Queensland,  Moreton  Bay. 

STETHOXUS,  Solier. 

7595.  PEDiPALPUS,  Bedel.,  Rev.  d'Ent.  x.  1892,  p.  312. 

Australia.  • 

STERNOLOPHUS,  Solier. 

7596.  TENEBRIC08US,  Blackb.,  P.L.S.N.S.W.  (2)  iii.  1888,  p.  813. 

N.  Aust.;  Palmerston. 

HYDROBIUS,  Leach. 

7597.  MACBR,  Blackb.,.l.c.  (2)  iii.  1888,  p.  819. 

Victoria. 
Sp.  1142.  H.  AS8IMILI8,  Hope;  Blackb.,  I.e.  p.  818. 

HYDROBIOMOEPHA,  Blackburn. 

7598.  BoviLLi,  Blackb.,  I.e.  (2)  iii.  1888,  p.  816. 

N.  Aust.;  Palmerston. 

7599.  Teppbri,  Blackb.,  I.e.  p.  817. 

N.  Aust.;  Palmerston. 

7600.  HBLBSiB,  Blackb.,  I.e.  (2)  iv.  1889,  p.  741. 

S.  Aust.;  N.  Territory. 

PAEACYMUS,  Thomaon, 

7601.  LiNDi,  Blackb.,  I.e.  (2)  iii.  1888,  p.  821. 

S.  Aust.;  Port  Lincoln. 

7602.  MBTALLESCBNS,  FvL,  Rev.  d'Ent.  ii.  p  352. 

Australia. 
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7603.  NIGERRIMUS,   Blackb.,  Trans.    Roy.   Soc.   S.A.  xiv.   1891, 

p.  66. 

Mountains  of  Victoria. 

7604.  NiTiDiuscuLUS,  Blackb.,  P.L.S.N.S.W.  (2)  iiL  1888,  p.  820. 

S.  Aust.  and  Victoria. 

7605.  SUBLINEATUS,  Blackb.,  I.e.  p.  821. 

S.  Aust.;  Roseworthy. 

PhlLHYDRUS,  Solier. 

7606.  BURRUNDiENSis,  Blackb.,  P.LS.N.S.W.  (2)  iv.  1889,  p.  447. 

S.  Aust.;  K  Territory. 

7607.  BYRKNSis,  Blackb.,  Trans.  Roy.  Soc.  S.A.  xix.  1895,  p.  29. 

S.  Aust.;  Eyre's  Peninsula. 

7608.  LiEViGATUS,  Blackb.,  P.L.S.N.S.W.  (2)  iii.  1888,  p.  822; 

Trans.  Roy.  Soc.  S.  Aust.  xv.  1892,  p.  207. 
S.  Aust.  and  Victoria. 

LACCOBIUS,  Krichson. 

7609.  AUSTRALis,  Blackb.,  Trans.  Roy.  Soc.  S.A.  xiv.  1891,  p.  67. 

Victoria ;  Ovens  River. 

7610.  MONTANUS,  Blackb.,  I.e.  p.  67. 

Mountains  of  Victoria. 

HYDROBATICUS,  Macleay. 

7611.  AUSTRALIS,  Blackb.,  P.L.S.N.S.W.  (2)  iii.  1888,  p.  823. 

S.  Aust.  and  Victoria. 

7612.  CLYPEATUS,  Blackb.,  I.e.  (2)  v.  1890,  p.  305. 

S.  Aust.;  N.  Territory. 
Sp.  1 148.  H.  TRiSTis,  Macl.;  Blackb.,  l.c.  (2)  vii.  1892,  p.  99. 
Sp.  1149.  H.  LURiDUS,  Macl;  Blackb.,  l.c.  p.  99. 
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BEROSUS,  Leach. 

7613.  APPROXiMANS,  Fainn.,  Journ.  Mus.  Godeflf.  xiv.  1879,  p.  82. 

Queensland ;  Peak  Downs. 

7614.  AURICEP8,  Blackb.,  P.L.S.KS.W.  (2)  iv.  1889,  p.  447. 

S.  Aust.;  N.  Territory. 

7615.  DECiPiENS,  Blackb.,  l.c.  (2)  iii.  1888,  p.  827. 

S.  Aust.;  N.  Territory. 

7616.  DISCOLOR,  Blackb.,  l.c.  p.  829. 

S.  Aust.;  Port  Lincoln. 

7617.  DUPLO-PUNCTATUS,  Blackb.,  l.c.  p.  828. 

S.  Aust.;  Adelaide,  Port  Lincoln,  <fec. 

7618.  BXTERNiPENNis,  Fairm.,  Journ.  Mus.  Godeflf.  xiv.  1879,  p. 

81. 

Queensland;  Rockhampton. 

7619.  Flindersi,  Blackb.,  l.c.  p.  831. 

S.  Aust.;  Port  Lincoln. 

7620.  GRAVIS,  Blackb.,  l.c.  p.  826. 

S.  Australia. 

7621.  MAJUSCULUS,  Blackb.,  l.c.  p.  824;   Trans..  Roy.  Soc.  S.A. 

XV.  1892,  p.  207. 
S.  Australia. 

7622.  MUNiTiPENNis,  Blackb.,  l.c.  xix.  1895,  p.  30. 

S.  Aust.;  near  Lake  Callabonna. 

7623.  oviPENNis,  Fairm.,  Journ.  Mus.  Godeflf.  xiv.  1879,  p.  63. 

Queensland ;  Port  Mackay. 

7624.  PALLiDULUS,  Fairm.,  Journ.  Mus.  Godeflf.  xiv.  1879,  p.  81. 

Queensland ;  Peak  Downs. 

7625.  8IMULAN8,  Blackb.,  P.L.S.N.S.W.  (2)  iii.  1888,  p.  832. 

S.  Aust.;  Adelaide. 
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7626.  STiCTicus,  Fairm.,  Journ.  Mus.  Godeff  xiv.  1879,  p.  82. 

Queensland ;  Peak  Downs. 

7627.  STiGMATicoLLis,  Fairm.,  l.c.  p.  82. 

Queensland ;  Peak  Downs. 

NOTOBEROSUS,  Blackburn. 

7628.  ZiETZi,  Blackb.,  Trans.  Roy.  Soc.  S.A.  xix.  1895,  p.  30. 

S.  Aust.;  near  Lake  Callabonna. 

SPERCHEUS,  Kugelann. 

7629.  MuLSANTi,  Perr.,  Ann.  Soc.  Linn.  Lypn,  1864,  p.  91. 

Australia. 

7630.  PBiscus,  Sharpj  Ent.  Mo.    Mag.    xi.  p.    250;    FvL,   Rev. 

d'Ent.  ii.  1883,  p.  351. 
Australia. 

VOLVULUS,  Brtdl^. 

7631.  PUNCTATCS,  Blackb.,  P.L.S.N.S.W.  (2)  iii.  1888,  p.  839. 

S.  Aust.;  N.  Territory. 

7632.  SCAPHIDIPOBMIS,  Fairm.,  Journ.  Mus.  (Jodeffl  xiv.  1879,  p. 

83. 

Queensland ;  Rockhampton. 

HYDROCHUS,  Leach. 

7633.  Adelaide,  Blackb.,  P.L.S.N.S.W.  (2)  iiL  1888,  p.  832. 

S.  Aust.;  Adelaide. 

7634.  OBSCURO-^fiNEUS,  Fairm.,  Journ.  Mus.  Grodeff.  xiv.  1879,  p. 

80. 

Queensland  ;  Port  Mackay. 

7635.  RKQULARis,  Blackb.,  l.c.  (2)  iii.  1888,  p.  833. 

^     Victoria. 

7636.  ViCTORiiE,  Blackb.,  Lc.  p.  835. 

Victoria;  Ararat. 


703  MASTERS  — CATALOGUE  OP  57 

OCHTHEBIUS,  Leach. 

7637.  AUSTRALis,  Blackb.,  P.L.S.N.S.W.  (2)  iii.  1888,  p.  835. 

S.  Aust.;  Adelaide. 

HYDR^NA,  Kugelann. 

7638.  ACUTiPENNis,  Fairm.,  Journ.  Mus.  Godeflf.  xiv.  1879,  p.  81. 

Queensland;  Brisbane. 

7639.  TOBRENSi,  Blackb.,  l.c.  (2)  iu.  1888,  p.  837. 

8.  Aust.;  Adelaide. 

CYCLONOTUM,  Erichson. 

7640.  ABDOMiNALE,  Fabr.  Syst.  El.  i.  p.  94;   Muls.,  Ann.  Soc. 

Agr.  Lyon,  1844,  p.  179  ;   Blackb.,  P.L.S.N.S.W.  (2) 
ix.  1894,  p.  91. 

Queensland;  Brisbane. 

7641.  AU8TRALI8,  Blackb.,  l.c.  iii.  1888,  p.  839. 

S.  Australia. 

Sp.  1157.  C.  PYGMiEUM,  Macl.;   Blackb.,  Trans.  Roy.  Soc. 
S.A.  xviii.  1894,  p.  203. 

CEEICYON,  Leach. 

7642.  FLAViPBS,  Fabr.,  Ent.  Syst.  i.  p.  81  ;   Blackb.,  Trans.  Roy. 

Soc.  S.A.  xiv.  1891,  p.  68. 
Mountains  of  Victoria. 

7643.  POSSUM,  Blackb.,  P.L.S.N.S.W.  (2)  iii.  1888,  p.  839. 

S.  Australia. 

Family   STAPHYLINID^, 

Sub-Family  ALE0CHARIDE8. 
FAL4GRIA,  Mannerheim. 

Sp.  1160.  F.  Fauveli,  Solsky  =  Myrmecocephalus  cingu- 
latusy  Macl.;  OIL,  P.L.S.N.S.W.  (2)  i.  1886,  p.  410. 
Queensland;  Gayndah. 
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7644.  BICINGULAT08    (Myrmbcocbphalus),    MacL;    Oil.,   P.L.8. 

N.S.W.  (2)  i.  1886,  p.  411. 
Queensland ;  Gayndah. 

7645.  PALLiPES,  on.,  l.c.  p.  411. 

Tasmania ;  Gould^s  Country. 

BOLITOCHARA,  Mannerheim. 

Sp.  1161.  B.  DiscicoLLis,  FvL;  OIL,  l.c.  (2)  i  1886,  p.  413. 
S.  and  W.  Australia. 

SILUSA,  Erichson. 

Sp.  1162.  S.  MELANOGASTRA,  Fvl.;  OIL,  l.c.  (2)  L  1886,  p.  450. 

Victoria  and  Tasmania. 
Sp.  1163.  S.  FALLENS,  FvL;  OIL,  Lc.  p.  450. 

N.S.  Wales ;  Sydney. 

ALEOCHARA,  Gravenhont. 
7646..  ACT^,  OIL,  P.L.S.N.S.W.  (2)  I  1886,  p.  458. 
Sydney. 

7647.  BALiOLA,  OIL,  Lc.  p.  462. 

Tasmania. 

7648.  iNSiGNis,  Blackb.,  Trans.  Roy.  Soc.  S.A.  x.  1887,  p.  47. 

S.  Aust.;  Port  Lincoln. 

7649.  iNSUAVis,  OU.,  Lc.  (2)  L  1886,  p.  460. 

N.S.  Wales ;  Monaro. 

7650.  L^TA,  Blackb.,  Trans.  Roy.  Soc.  S.A.  r.  1887,  p.  46. 

S.  Aust.;  Port  Lincoln. 

7651.  occiDENTALis,  Blackb.,  Lc.  p.  46. 

W.  Australia. 

7652.  PELAGi,  Blackb.,  Lc.  p.  45. 

S.  Aust.;  Port  Lincoln. 
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Sp.  1164.  A.  BRACHIALI8,  Jekel ;  OU.,  P.L.S.N.S.W.  (2) 
i.  1886,  p.  459. 

Queensland  ;  Wide  Bay.     N.S.  Wales  ;  Sydney. 
Sp.  1165.  A.  HiEMORRHOiDALis,  Guer.j  OIL,  I.e.  p.  459. 

Australia ;  widely  distributed. 
Sp.  1166.  A.  Mastersi,  Macl.;  Oil.,  I.e.  p.  460. 

Queensland ;  Gayndah. 

Sp.  1167.  A.  PUNCTUM,  Fvl.;  Oil.,  I.e.  p.  456. 

Tasmania.     N.S.  Wales ;  lUawarra. 
Sp.  1168.  A.  SEMiRUBRA,  Fvl.;  OIL,  Le.  p.  465. 

Queensland ;  Gayndah. 
Sp.  1169.  A.  SPECULIFERA,  Eriehs.;  OIL,  I.e.  p.  455. 

N.S.    Wales;     Hunter    River.       Tasmania;     Port 
Frederiek. 

Sp.  1191.  A  (Oxypoda)  analis,  MaeL;  OIL,  Le.  p.  461. 

Queensland  ;  Gayndah. 
Sp.  1192.  A  (Oxypoda)  BistjLCATA,  Redtenb.;  OIL,  I.e.  p. 
457;  Fvl.,  Ann.  Mus.  Genov.  x.  1877,  p.  289. 

N.S.  Wales ;  Sydney.     S.  Aust.;  Port  Lincoln. 

7653.  CROCEiPENNis,   Mots.,  Bull.   Mose.    xxxi.    1858,   p.    238  ; 

FvL,  Ann.  Mus.  Genov.  x.  1877,  p.  292. 

sanguinipenniSf  Kraatz,  Wiegm.  Arch.  1859,  p.  17. 

maculipennis,  Kraatz,  I.e.  p.  17  ;  OIL,  P.L.S.N.S.W.  (2)  i. 
1886,  p.  463. 
Queensland ;   Gayndah. 

7654.  MARGiNATA,  FvL,  l.c.  X.  1877,  p.  291 ;  OIL,  I.e.  p.  463. 

N.  Australia  ;  Cape  York. 

7655.  PUBBRULA,  Klug,  Col.  Madag.  p.   139  ;   Kraatz,  l.c.   xxv. 

1859,  p.  16. 

decorata,  Aub^,  Ann.  Soc.  Ent.  Fr.  (2)  xix.  1850,  p.  131. 
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Armitagei,  WoU.,  Ins.  Mad.  1854,  p.  599. 

duhia,  Fvk,  Ann.  Soc.  Ent  Fr.  (4)  iii.  1863,  p.  429 ;   OU., 
P.L.S.N.S.W.  (2)  i.  1886,  p.  464. 
Australia ;  widely  distributed. 

7656.  viciNA,  OIL,  l.c.  p.  464. 

W.  Australia  ;  K.  G.  Sound. 

COEEEA,  Fauvel. 

Sp.  1170.  C.  O.XYTELINA,  Fvl.;  OU.,  1  c.  (2)  i.  1886,  p.  466. 
S.  Aust.;  Adelaide. 

POLYLOBUS,  Solier. 

7657.  ACCEPTUS,  OU.,  P.L.S.N.S.W.  (2)  i.  1886,  p.  441. 

N.S.  Wales ;  Watson's  Bay,  Sydney,  Ac. 

7658.  FUNGicoLA,  OU.,  l.c.  p.  442. 

N.S.  Wales;  Sydney. 

7659.  LONGULUS,  OU.,  I.e.  p.  440. 

N.S.  Wales;  ShelleVs  Flats. 

7660.  NOTUs,  OIL,  Lc.  p.  440. 

N.S.  Wales ;  Sydney. 

7661.  OBESUS,  OU.,  Lc.  p.  442. 

N.S.  Wales ;  Sydney. 

7662.  80DALI8,  OU ,  Lc.  p.  438. 

N.S.  Wales ;  Sydney. 

7663.  TA8MANICUS,  OU ,  l.c.  p.  444. 

Tasmania. 

7664.  usiTATus,  OIL,  Lc.  p.  443. 

N.S.  Wales;  Sydney. 
Sp.  1171.  1\  apicalis,  1?\L;  OU  ,  Lc.  p.  443. 
Victoria. 
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Sp.  1172.  P.  aterrimua,  FvL;  Oil,  P.L.S.N.S.W.  (2)  i.  445. 

W.  Aust;  K.  G.  Sound. 
Sp.  1173.  P.  ciNCTUS,  FvL;  Oil.,  I.e.  p.  436. 

Victoria. 
Sp.  1174.  P.  PLAVicoLLis,  Mac!.;  OIL,  I.e.  p.  438. 

Queensland ;  Gayndah. 
Sp.  1175.  P.  INSECATUS,  FvL;  OIL,  I.e.  p.  439. 

N.S.  Wales ;  Queensland. 
Sp.  1176.  P.  PALLiDiPENNis,  MacL;  OIL,  I.e.  p.  437. 

Queensland  ;  Gayndah.     N.S.  Wales. 
Sp.  1177.  P.  PAUVicoRNis,  FvL;  OIL,  Lc.  p.  444. 

Victoria. 

MYRMEDONIA,  Erichson. 
Sp.  1179.  M.  CLAViGERA,  FvL;  OIL,  1  c.  (2)  i.  1886,'  p.  448. 

N.S.  Wales ;  Sydney,  &c. 
Sp.  1180.  M.  iNsiGNicoRNis,  FvL;  OIL,  Lc.  p.  448. 

Australia. 

BARRONICA,  Blackburn. 

7665.  SCORPIO,  Blackb ,  Trans.  Roy.  Soc.  S.A.  xix.  1895,  p.  203. 

N.  Queensland  ;  Barron  River  District. 

PELIOPTERA,  Kraatz. 

7666.  ASTUTA,  OIL,  P.L.S.N.S.W.  (2)  i.  1886,  p.  424. 

Tasmania. 
Sp.  1181.  P.  8PECULARI8,  FvL;  OIL,  I.e.  p.  424. 
N.S.  Wales;  Sydney. 

CALODERA,  Mannerheim. 
7667  AGLA0PHANB8,  Oil.,  l.c.  (2)  i.  1886,  p.  430. 
S.  Aust.;  Port  Lincoln. 
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7668.  ATYPHA,  OU.,  P.L.S.N.S.W.  (2)  i.  1886,  p.  433. 

Tasmania. 

7669.  CARissiMA,  Oil.,  I.e.  p.  426. 

Tasmania. 

7670.  ERiTiMA,  OIL,  l.c.  p.  429. 

N.S.  Wales;  Wagga  Wagga. 

7671.  PACHiA,  OIL,  l.c.  p.  432. 

Tasmaniisk. 

7672.  PYRRHA,  OIL,  Lc.  p.  429. 

N.S.  Wales ;  Upper  Hunter. 

7673.  SiMsoNi,  OIL,  Lc.  p.  432. 

Tasmania. 
Sp.  1182.  C.  ABD0MINALI8,  FvL;  OIL  Lc.  p.  427. 

Australia. 
Sp.  1183.  C.  AUSTRALis,  FvL;  OIL,  Lc.  p.  427. 

S.  Aust.;  Adelaide.     Victoria. 
Sp.  1184.  C.  CORACINA,  MacL;  OIL,  Lc.  p.  431. 

Queensland;  Gayndah. 
Sp.  1185.  C.  CRIBKLLA,  FvL;  OIL,  Lc.  p.  431. 

N.S.  Wales.     S.  Australia.     W.  Australia. 
Sp.  1186.  C.  iN^QUALis,  FvL;  OIL,  Lc.  p.  425. 

Victoria. 
Sp.  1187.  C.  MACILENTA,  F^'L;  OU.,  Lc.  p.  428. 

Victoria. 

Sp.  1188.  C.  RUFicoLLis,  FvL;  OIL,  Lc.  p.  428. 
N.S.  Wales;  Sydney. 

MYRMECOPORA,  Saalcy. 
Sp.  1189.  M.  SENILIS,  FvL;  OIL,  Lc.  (2)  i  1886,  p.  434. 
Victoria. 
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APPHIANA,  Olliflf. 

7674.  VEBis,  OU.,  P.L.S.N.S.W.  (2)  i.  1886,  p.  422,  i  7,  f.  1. 

N.S.  Wales;  Wagga  Wagga,  Sydney. 

GNYPETA,  ThorasoD. 
Sp.  1190.  G.  POLGiDA,  Fvl.;  OU.,  l.c.  (2)  i.  1886,  p.  421 
Victoria. 

OXYPODA,  Mannerheim. 
Sp.  1193.  O.  VABiBGATA,  Fvl.;  Oil.,  Lc.  (2)  i.  1886,  p.  435. 

N.S.  Wales;  Sydney. 
Sp.  1194.  O.  vincta,  Fvl,  OU.,  I.e.  p.  435. 

N.S.  Wales. 

HOMALOTA,  Mannerheim. 

7675.  ATYPHBLLA,  OU.,  l.c.  (2}  i.  1886,  p.  416. 

N.S.  Wales;  Tasmania. 

7676.  CHARIB88A,  OU.,  l.c.  p.  418. 

Tasmania. 

7677.  CORIARIA,  Kraatz,  Ins.  Deutsch.  ii.  p.  282;  Sharp,  Trans. 

Ent  Soc.  Lond.  1869,  p.  204;  FvL,  Ann.  Mus.  Genov, 
X.  1877,  p.  283. 

australisy  Jekel,  Col.  Jek.  i.  1873,  p.  47;  OU.,  l.c.  p.  415. 
N.S.  Wales.     S.  Australia. 

7678.  iNDBPESSA,  OU.,  l.c.  p.  420. 

Tasmania. 

7679.  M0LE8TA,  OU.,  l.c.  p.  415. 

N.S.  Wales;  Sydney. 

7680.  PAVBN8>  Erichs.,  Kaf.  Mark.  i.  p.  689;  Sharp,  Trans.  Ent 

Soc.  Lond.  1869,  p.  98;    Fvl.,  Ann  Mus.  Genov.  xiii, 
1878,  p.  578;  OIL,  l.c.  p.  469. 
Victoria. 
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7681.  psiLA,  OU.,  P.L.aN.S.W.  (2)  i.  1886,  p.  416. 

Tasmania. 

7682.  SORDIDA,  Marsham,  Ent.  Brit.   1802,  p.  514;  FvL,  Ann. 

Mus.  Genov.  xiii.  1878,  p.  576;  OIL,  I.e.  p.  419. 

S.  Aust.;  Adelaide. 
Sp.  1178.  AU8TRALI8  (Myrmedonia),  Macl.;  Oil.,  l.c.  p.  417. 

Queensland;  Gayndah. 
Sp.  1196.  H.  GENTiLis,  FvL;  OIL,  Lc.  p.  418. 

N.S.  Wales;  Sydney.     Melbourne. 
Sp.  1197.  H.  PiCBicoLLis,  FvL;  OU.,  Lc.  p.  414. 

N.S.  Wales;  Sydney. 
Sp.  1198.  H.  POLiTULA,  FvL;  OIL,  Lc.  p.  417. 

S.  Aust.;  Adelaide. 
Sp.  1199.  H.  robusticornis,  FvL;  Oil.,  Lc.  p.  420. 

N.S.  Wales;  Sydney. 

PLACUSA,  Erichson. 

Sp.  1200.  P.  TENUicoRNis,  Fvl.;  Oil.,  Lc.  (2)  L  1886,  p.  452. 

Australia. 
Sp.  1201.  P.  TRiDENS,  FvL;  Oil.,  Lc.  p.  451. 

N.S.  Wales;  Sydney. 

PHLGEOPORA,  Erichson. 

Sp.  1202.  P.  GRATI09A,  FvL;  Oil.,  Lc.  (2)  L  1886,  p.  447. 

W.  Australia. 
Sp.  1203.  P.  LiEviuscuLA,  FvL;  OIL,  Lc.  p.  446. 

N.S.  Wales.     Victoria. 

DABRA,  OUiff. 

7683.  cuNBiPORMis,  OIL,  Lc.  (2)  i,  1886,  p.  454. 

W.  Aust.;  K.  G.  Sound. 
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7684.  MYRMECOPHILA,  OU.,  P.L.S.N.S.W.  (2)  i.  p.  453,  t.  7,  f.  2. 

W.  Aust;  Fremantle,  K.  G.  Sound. 

OLIGOTA,  Mannerheim. 

Sp.  1204.  O.  ASPERiVBNTRis,  Fvl.j  OIL,  l.c.  (2)  i.  1886,  p.  467. 
Victoria. 

GYROPHiENA,  Mannerheim. 
Sp.  1205.  G.  CRiBROSA,  Fvl.;  OIL,  Lc.  (2)  L  1886,  p.  468. 
N.S.  Wales;  Sydney. 

BRACHIDA,  Mulsant  et  Rey. 
Sp.  1206.  B.  ANNCLATA,  FvLj  OIL,  Lc.  (2)  i.  1886,  p.  471. 

N.S.  Wales;  Sydney. 
Sp.  1207.  B.  ATRicEPS,  FvL;  Oil.,  Lc.  p.  470. 

Victoria. 
Sp.  1208.  B.  BASiVBNTRis,  FvL;  OIL,  lc.  p.  470. 

N.S.  Wales;  Sydney. 
Sp.  1209.  B.  suTURALis,  FvL;  OIL,  Lc.  p.  469. 

N.S.  Wales.     S.  Australia. 

MYL^NA,  Erichson. 

7685.  INTERMEDIA,  Erichs.,  Kaf.  Mark.  i.  1857,  p.  383;  Matthews, 

Cist.  Ent.  iiL  1883,  p.  37  bis;  OIL,  Lc.  (2)1  1886,  p.  472. 
Victoria. 

DINOPSIS,  Matthews. 

Sp.   1210.   D.  AU8TRALI8,  FvL;  OIL,  P.L.S.N.S.W.  (2)  i. 
1886,  p.  472. 
Victoria. 

Sub-Family  TACHYPORIDES. 
LEUCOCRASPEDUM,  Kraatz. 
Sp.  1211.  L.  siDNEENSE,  FvL;  OIL,  Lc.  (2)  i.  1886,  p.  903. 
N.S.  Wales;  Sydney. 
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CILEA,  Jacqnelin-Daval. 

7686.  LAMPRA,  Oil.,  P.L.S.KS.W.  (2)  i.  1886,  p.  900. 

Queensland;  Ipswich,     N.S.  Wales;  Tarcatta. 
Sp.  1213.  C.  DisciPBNNis,  Fvl.;  OIL,  Lc.  p.  901. 
N.S.  Wales;  Sydney. 

TACHINUS,  Gravenhortt. 

7687.  MARGiNBLLUS,  Fabr.,  Spec.  Ins.   i.  p.  337;  Erichs.,  Gen. 

Staph.  1840,  p.  263;  Kraatz,  Nat.  Ins.  p.  412;  OIL,  Lc. 
(2)  i.  1886,  p.  902. 
N.S.  Wales;  Sydney. 

7688.  NOViTius,  Blackb.,  Trans.  Roy.  Soc.  S.A.  xiv.  1891,  p.  68. 

Mountains  of  Victoria. 

TACHYPORUS,  Gravenhowt. 

7689.  viQiLANS,  OIL,  I.e.  (2)  i.  1886,  p.  899. 

Tasmania. 
Sp.  1214.  T.  RUBRIC0LLI8,  MacL;  Oil.,  Lc.  p.  900. 

Queensland;  Gayndah. 
Sp.  1216.  T.  TRISTI8,  MacL;  OIL,  Lc.  p.  899. 

Queensland;  Gayndah.. 

MYCETOPORUS,  Mannerheim. 

7690.  PLORALis,  Blackb.,  Trans.  Roy.  Soc.  S.A.  x.  1887,  p.  3. 

S.  Aust.;  Port  Lincoln. 

CONOSOMA,  Kraatz. 

7691.  ACTivuM,  OU.,  P.L.S.N.S.W.  (2)  L  1886,  p.  891. 

Tasmania. 

7692.  AMBIGUUM,  OIL,  Lc.  p.  894. 

S.  Aust.;  Adelaide. 

7693.  BNixuM,  OIL,  Lc.  p.  896. 

N.S.  Wales.     Tasmania. 
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7694.  EXiMiUM,  OU.,  P.L.S  N.S.W.  (2)  i.  1886,  p.  896. 

Victoria;  S,  Australia. 

7695.  INSTABILI8  (CoNURUs),  Blackb.,  Trans.  Roy.  Soc.  S.A.  x. 

1887,  p.  3. 
S.  Aust.;  Port  Lincoln. 

7696.  PHOXUM,  Oil.,  l.c.  (2)  i.  1886,  p.  894. 

S.  Aust.;  Adelaide., 
Sp.  1212.  C.  ATRicEPs  (CoNURUs),  Macl.;  OIL,  l.c.  p.  895. 
Queensland;  Gayndah. 

Sp.    1219.    C.   ELONGATULUM  (CoNURUs),  MacL;  OIL,  Lc. 
p.  893. 

Queensland;  Gayndah. 

Sp.   1221.  C.  AUSTRALB  (CoNURUs),  Erichs.,  Gen.  Staph. 
1840,  p.  221;  FvL,  Ann.  Mus.   Civ.  Genov.    x.   1877, 
p.  479;  OIL,  Lc.  p.  890. 
Tasmania.     Victoria. 
Sp.  1222.  C.  DISCUS,  FvL;  OIL,  l.c.  p.  897. 
Victoria. 

Sp.   1223.  C.  PUMATUM,  Erichs.,  1  c.   p.   228;  Fauvel,  Lc. 
p.  280;  Oil.,  Lc.  p.  893. 

Tasmania. 
Sp.  1224.  C.  IMPBNNB,  FvL;  OIL,  Lc.  p.  892. 

W.  Aust.;  KG.  Sound. 
Sp.  1225.  C.  PBRSONATUM,  FvL,  OIL,  Lc.  p.  897. 

N.S.  Wales. 

Sp.  1215.  C.  RUPiPALPE  (CoNURUs),  MacL,  =  Sp.  1226.  C. 
atigmalis,  FvL;  OIL,  Lc.  p.  891. 

Australia;  widely  distributed. 
Sp.  1227.  C.  TRIANGULUM,  FvL;  OIL,  Lc.  p.  892. 

Victoria.     S.  and  W.  Australia. 
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TACHYNODERUS,  Motschulsky. 
Sp.   1218.  T.  AU8TRALI8,  FvL;  OIL,  P.L.S.N.S.W.  (2)  L 

1886,  p.  889. 

Queensland;  Cairns,  Rockhampton,  Wide  Bay. 
Sp.  1220.  T.  HiEMOBRHOUS,  FvL;  Oil.,  l.a  p.  888. 

North  Aust.     N.S.  Wales.     Tasmania. 

B0LIT0BIU3,  Stephens. 

7697.  Fauveli,  OIL,  Lc.  (2)  L  1886,  p.  905. 

N.S.  Wales;  Sydney. 

7698.  Sharpi,  OIL,  Lc.  p.  906. 

N.S.  Wales;  Sydney. 

Sub-Family  STAPHYLINIDES. 

ACYLOPHORUS,  Nordmann. 

7699.  iNDiGNus,  Blackb.,  Trans.  Roy.  Soc.  S.A.  x.  1887,  p.  4. 

S.  Aust.;  Adelaide. 

QUEDlUS,  Stephens. 

7700.  Andbrsoni,  Blackb.,  Lc.  x.  1886-7,  p.  6. 

S.  Aust.;  Port  Lincoln  District. 

7701.  DiBMENENSis,  Blackb.,  P.L.S.N.S.W.  (2)  ix.  1894,  p.  91, 

Tasmania. 

7702.  PEROX,  Blackb.,  Trans.  Roy.  Soc.  S.A.  x.  1886-7,  p.  66. 

S.  Aust.;  near  Adelaide. 

7703.  FULGIDUS,  Fab.,  Mant.  Inst.  i.  p.  220 ;  FvL,  Ann.  Mus. 

Civ.  Genov.,  x.  1877,  p.  268. 
Australia. 

7704.  HYBRIDUS  (Philonthus),  Grav.,  Men.  p.  71 ;  Erichs.,  Gen. 

Staph,  p.  432 ;  FvL,  Ann.  Mus.  Civ.  Genov.  x.  1877, 
p.  270. 
Tasmania. 
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7705.  iNCONSPicuus,  Blackb.,  Trans  Roy.  Soc.  S. A.  x.  1886-7,  p.  5. 

S.  Aust.;  Wallaroo. 

7706.  KoEBBLEi,  Blackb.,  I.e.  xixr.  1895,  p.  203. 

N.  Queensland. 

7707.  HBSOMELINUS,  Marsh.;  Fvl.,  Ann.  Mus.  Civ.  Grenov.  xiii.  1878, 

p.  552. 
Australia. 

7708.  BUFicoLLis  (Philonthus\   Grav.,   Mon.   p.   71 ;    Erichs., 

Gen.  Staph,  p.  431  ;  Kraatz,  Berl.  Zeit.  1859,  p.  14,  nota. 
N.S.  Wales.     Victoria.     S.  Australia. 

7709.  TAURUS  (Hetbrothops),  Blackb.,  I.e.  x.  1886-7,  p.  4  ;  I.e. 

xiv.  1891,  p.  69. 

S.  Aust.;  Port  Lincoln. 

7710.  Tepperi,  Blackb.,  l.e.  x.  1886-7,  p.  6. 

S.  Aust.;  Mount  Lofty. 

Sp.  1242.  Q.  CUPRINUS,  Fvl.  (var.  [1]  bcddpmaU) ;   Blackb., 

Le.  xiv.  1891,  p.  69. 
Mountains  of  Victoria. 

MYSOLIUS,  Fauvel. 

7711.  ohalcopterus,  OIL,  P.L.S.N.S.W.  (2)  ii.  1887,  p.  497. 

N.  Queensland  ;  Mulgrave  River. 

ACTINUS,  Fauvel. 

7712.  Macleayi,  OIL,  Lc.  (2)  iL  1887,  p.  495. 

N.  Queensland ;  Cairns. 

OXYPORUS,  Fabricius. 

7713.  RUPUS,  Linn.,  Faun.  Suec.  nr.  844  ;    Blackb.,  Trans.  Roy. 

Soc.  S.A.  X.  1886-7,  p.  6. 
Australia. 
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COLONIA,  Olliff. 

7714.  REGALI8,  Oil.,  P.L.S.N.S.W.  (2)  ii.  1887,  p.  494. 

N.S.  Wales;  Richmond  River. 

CREOPHILUS,  Mannerheim. 

Sp.  1262.  C.  BRYTHROCBPHALUS,  Fabr.;  Oil.,  Lc.  (2)  ii  1887, 
p.  492. 

Norfolk  and  Lord  Howe  Islands. 
Sp.  1263.  C.  LANio,  Erichs.;  OIL,  I.e.  p.  492. 

PHILONTHUS,  Curtis. 

7715.  2ENBU8,  Rossi,  Faun.  Etr.  L  p.  249. 

Australia. 

7716.  DiscoiDBUS,  Grav.,  Micr.  p.  38. 

Australia. 

7717.  HEPATicus,  Erichs.,  Gen.  p.  451. 

Australia. 

7718.  LONGicoRNis,  Steph.,  111.  Brit.  v.  p.  237. 

Australia. 

7719.  NiGRiTULUS,  Grav.,  Micr.  p.  41. 

Australia. 

7720.  ORNATUS,  Blackb.,  Trans.  Roy.  Soc.  S.A.  x.   1886-7,  p.  47. 

S.  Australia. 

7721.  soRDiDus,  Grav.,  Micr.  p.  176. 

Australia. 

7722.  VENTRALis,  Grav.,  I.e.  p.  174;  Blackb.,  l.c.  p.  48. 

Australia. 

Sp.  1268.  P.  PACiPicus,  Erichs.;  FvL,  l.c.  x.  1877,  p.  254; 
OIL,  Lc.  (2)  iL  1887,  p.  504. 

Sp.   1255.   P.   suBCiNGXJLATUS  (QuEDixJs),  MacL;  FvL,  Lc 
1877,  p.  270;  Blackb.,  Lc.  xviiL  1894,  p.  203. 


717  MASTERS — CATALOGUE  OP  71 

CAFIUS,  Stephen?. 

7723.  AMBLYTERUS,  Oil.,  P.L.S.N.S.W.  (2)  ii.  1887,  p.  502. 

Tasmania. 

7724.  AU8TRALI8  (OcYPUs),  Redt.,  Reise  Novara,  Zool.  ii.  1867, 

p.  28;  FvL,  l.c.  x.  1877,  p.  251;  OIL,  Lc.  p.  500. 
N.S.  Wales;  Sydney. 

7725.  DENSivBNTRis,  Fvl.,  l.c.  p.  258;  Oil.,  l.c.  p.  507. 

Queensland;  Port  Mackay. 

7726.  UETABILIS,  Oil.,  l.c.  p.  501. 

S.  Aust.     Tasmania. 

7727.  LAEUS,  OU.,  l.c.  p.  503. 

N.S.  Wales.     S.  Aust.     Tasmania. 

7728.  8ERICEUS  (Remus),  Holme,  Trans.  Ent.  Soc.  Lond.  ii.  1837, 

p.  64;  PhUonthtcs  sericeua,  Erichs.,  Gen.  Staph.  1840, 
p.  509;  Fvl.,  l.c.  xiii.  1878,  p.  542;  OIL,  Lc.  p.  507. 
S.  and  W.  Australia. 

7729.  OCCIDENT ALI8,  Blackb.,  Trans.    Roy.   Soc.    S.A.    x.    1877, 

p.  48;  OU.,  Lc.  p.  508. 
W.  Australia. 
Sp.  1276.  C.  VBLUTiNUS,  FvL;  Oil.,  Lc.  p.  506. 
N.S.  Wales.     Victoria.     W.  Aust. 

HESPERUS,  FauveL 

7730.  PACiPicus,  OIL,  P.L.S.N.S.W.  (2)  ii.  1887,  p.  509. 

Lord  Howe  Island. 

7731.  PuLLEiNBi,  Blackb.,  Lc.  x.  1887,  p.  7;  Oil.,  Lc.  p.  512. 

S.  Aust.;  Burnside. 

Sp.  1278.  H.  HJEMORRHOiDALis,  MacL  «=  Sp.  1179,  H,  mira- 
bills,  FvL;  OIL,  l.c.  p.  508. 
N.S.  Wales.     Queensland. 
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Sp.  1180.  H.  8EMIRUFU8,  FvL;  OU.,  P.L.S.N.S.W.  (2)  ii. 
1887,  p.  591. 
Queensland;  Cairns,  Port  Denison,  «fec. 
Sp.  1277.  H.  AUSTRALis,  MacL;  OIL,  I.e.  p.  510. 
Queensland.     N.S.  Wales. 

XANTHOLINUS,  Serville. 

7732.  Albbrtisi,  FvL,  Ann.  Mus.  Civ.  (>enov.  x.  1877,  p.  246; 

Lc.  xii.  1878,  p.  245,  t.  L  f.  26;  OIL,  Lc.  (2)  ii  1887, 
p.  489. 

Northern  Queensland. 

7733.  CYANOPTERUS,  Erichs.,  Gen.  Staph.  1840,  p.  311;  OIL,  Lc. 

p.  488. 

Tasmania.     Victoria. 

7734.  HOLOMBLAS,  Perr.,  Ann.  Soc.  Linn.  Lyon,  xL   1864,  p.  84: 

F\l.,  Ann.  Soc.  Ent.  Fr.  1874,  p.  436;  Ann.  Mus.  Civ. 
Genov.  x.  1877,  p.  244:  OU.,  Lc.  p.  488. 
Australia;  widely  distributed. 

7735.  LoRQUiNi,  FvL,  Ann.  Mus.  Civ.  Genov.  x.  1877,  p.  241; 

Lc.  xii.  1878,  p.  245,  t.  1,  f.  25;  OIL,  Lc.  p.  481. 
N.8.  Wales.     Queensland. 

7736.  Ollipfi,  Lea,  P.L.S.N.S.W.  (2)  ix.  1895,  p.  589. 

N.S.  Wales;  Tamworth. 

7737.  ORTHODOXUs,  OIL,  Lc.  (2)  iL  1887,  p.  484. 

N.S.  Wales;  Sydney,  Port  Hacking. 

Sp.  1285.  X.  CHADCOPTERUS,  Erichs.  =Sp.  1289,  X,  cyanei- 
pennisy  MacL;  OIL,  Lc.  p.  486. 
Australia;  widely  distributed. 

Sp.  1286.  X.  CHLOROPTBRUS,  Erichs.;  OIL,  Lc.  p.  483. 
Tasmania  and  Australia;  widely  distributed. 

Sp.  1287.  X.  ccELESTis,  FvL;  OIL,  Lc.  p.  487. 
Victoria. 
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Sp.  1288.  X.  CBiBRATUS,  Fvl;  OU.,  P.L.S.N.^.W.  (2)  ii. 
1887,  p.  490. 
Victoria. 

Sp.  1291.  X.  ERYTHROPTBRUS,  Erichs.,  Gen.  Staph.  1840, 
p.  320;  Fvl,  Ann.  Mus.  Civ.  Genov.  x.  1877,  p.  240; 
OIL,  l.c.  p.  480. 

Australia;  widely  distributed. 
Sp.  1292.  X.  H^MORRHOUS,  Fvl.;  Oil,  l.c.  p.  480. 
Queensland;  Rockhampton. 

Sp.  1293.  X.  PH(ENiC0PTERU8,  Erichs.,  Gen.  Staph.  1840, 
p.  314;  OU.,  l.c.  p.  483. 

Australia;  widely  distributed. 
Sp.  1294.  X.  RUPITAR8I8,  Fvl.;  OIL,  l.c.  p  481. 

N.S.  Wales.     Queensland. 
Sp.  1295.  X.  siDBRALis,  FvL;  OIL,  I.e.  p.  486. 

W.  Australia. 

Sp.  1296.  X.  socius,  Fvl.  =  Lept€bcinu8  piciicorniSf  Blackb., 
Trans.  Roy.  Soc.  S.A.  x.  1887,  p.  7;  I.e.  p.  190:  OIL, 
P.L.S.N.S.W.  (2)  iL  1887,  p.  476;  Lc.  p.  490. 
Australia;  widely  distributed. 

LEPTACINUS,  ErichsoD. 

7738.  FILUM,  Blackb.,  Trans  Roy.  Soc.  S.A.  x.  1887,  p.  7  ;   OIL, 

P.L.S.N.SW.  (2)  ii.  1887,  p.  477. 
S.  Aust;  Port  Lincoln. 

7739.  LINEARIS,  Grav.,  Micr.  p.  43 ;   Blackb ,  l.c.  p.  7 ;   OIL,  Lc. 

p.  476. 
S.  Aust;  Port  Lincoln. 

7740.  PARUMPUNCTATUS,  GylL,  Ins.  Suec.  iv.  1808,  p.  481  ;  Erichs., 

Gen.  Staph.  1840,  p.  335;  FvL,  Ann.  Mus.  Civ.  Genov. 
xiu.  1878,  p.  537 ;  Oil.,  Lc.  p.  474. 
Victoria. 
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Sp.  1297.  L.  NOV^HOLLANDI^  Fvl.;  OIL,  P.L.S.N.S.W.  (2) 
ii.  1887,  p.  475. 

Queensland ;  Rockhampton.     Victoria.     W.  Aust. 

Sp.  1299.  L.  LURiDiPENNis,  MacL;  Oil.,  I.e.  p.  474. 
Queensland  ;  Gayndah. 

METOPONCUS,  Kraatz. 

7741.  CAIRN8ENSI8,  Blackb.,  Trans.  Roy.  Soc.  S.A.  xix.  1895,  p. 

204. 
N.  Queensland. 

7742.  ENERVus,  Oil.,  l.c.  (2)  ii.  1877,  p.  478. 

Tasmania. 

7743.  FUOiTivus,  Oil.,  Mem.  Aust.  Mus.  ii.  1889,  p.  81. 

Lord  Howe  Island. 

Sp.  1298.  M.  CYANKiPENNis,  Macl;  OIL,  P.L.S.N.S.W,  (2) 
ii  1887,  p.  477. 

N.S.  Wales.     Queensland.     Lord  Howe  Island. 

DIOCHUS,  Erichson. 
Sp.  1301.  D.  Divisus,  F\'L;  Oil.,  I.e.  (2)  ii.  1887,  p.  473. 

N.S.  Wales. 
Sp.  1302.  D.  OcTAVii,  FvL;  OU.,  Le.  p.    472. 

Queensland  ;  Wide  Bay.     Vietoria. 

Sub-Family  P^DERIDES. 

LATHROBIUM,  Gravenhorst. 

7744.  ADELAIDE,  Blackb.,  Trans.  Roy.  Soc.  S.A.  x.  1887,  p.  8. 

S.  Aust.;  Adelaide. 

7745.  ExiGUUM,  Blackb.,  l.c.  p.  66. 

S.  Australia. 

7746.  viCTORiBNSE,  Blackb.,  I.e.  p.  71. 

Mountains  of  Victoria. 
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Sp.  1304.  L.  AUSTRALicuM,  Solsky  =  Sp.  1374.  Notobium 
australicuniy  Solsky;  Fvl.,  Ann.  Mus.  Civ.  Genov. 
X.  1877,  p.  227. 

HYPEROMA.  Fauvel. 

7747.  ABNOBMB,  Blackb.,  Trans.  R.  Soc.  S.A.  xv.  1892,  p.  22. 

Victoria;  Alpine  District. 

S.  1317.  H.  LACERTiNUM,  Fvl.;   Blackb.,  I.e.  xiv.  1891,  p. 
71 ;  l.c.   XV.  1892,  p.  21. 
Victorian  Alps. 

SCYMBALIUM.  Erichson. 

7748.  AGRESTE,  Blackb.,  l.c.  x.  1887,  p.  8. 

S.  Aust;  Port  Lincoln,  &c. 

7749.  LiBTUM,  Blackb.,  l.c.  p.  9. 

S.  Aust.;  Henley  Beach  and  Woodside. 

DICAX,  Fauvel. 
Sp.  1335.  D.  LONGiCEPS,  Fvl.   =  Sp.    1310.    Lathrobifou 
longiceps,  Fvl. 

CRYPTOBIUM,  Mannerheim. 

7750.  Adelaide,  Blackb.,  Trans.  Roy.  Soc.  S  A.  x.  1887,  p.  69. 

S.  Aust.;  Adelaide. 

7751.  DBLICATULUM,  Blackb.,  l.c.  p.  69. 

S.  Aust.;  Port  Lincoln. 

7752.  BLEGANS,  Blackb.,  l.c.  p.  70. 

S.  Aust.;  Port  Lincoln. 

7753.  VABicoRNE,  Blackb.,  l.c.  p.  68. 

S.  Aust.;  Port  Lincoln. 

STILICUS,  LatreiUo. 

Sp.  1341.  S.  ovicoLLis,  MacL,=*S^co;?ccu«  rvficolliSf  Fvl; 
Blackb.,  l.c.  xviu.  1894,  p.  203. 
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SCOP^US,  Erichson. 

7754.  DUBIU8,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  37. 

Victorian  Alps. 

7755.  PBMORALis,  Blackb.,  Lc.  xv.  1892,  p.  22. 

N.S.  Wales;  Blue  Mountains. 

7756.  LATEBRicoLA,  Blackb.,  I.e.  x.  1887,  p.  71. 

S.  Australia. 

7757.  OBSouRiPBNNis,  Blackb.,  I.e.  xiv.  1891,  p.  73. 

Victoria;  Wandiligong. 

UTHOCHARIS,  Lacordaire. 

7758.  ciNCTA,  FvL,  Ann.  Mus.  Civ.  Genov.  x.  1877,  p.  222. 

Australia. 

7759.  DBBiLiooRNis,  Woll.,  Cat.  Col.  Mader.  1857,  p.   194;  FSU 

l.c.  1878,  p.  215. 
Australia. 

7760.  LiNDi,  Blackb.,  I.e.  x.  1886-7,  p.  48. 

S.  Aust.;  Port  Lincoln. 

7661.  OBSOLETA,  Nordm.,  Symbol,  p.  146;  FvL,  Lc.  x.  1877,  p.  221. 
Australia. 

7762.  VARicoRNis,  Blackb.,  l.c.  xiv.  1891,  p.  72. 

Victorian  Alps. 

DOMENE,  Fauvel. 

7763.  TORBBNSENSis,  Blackb.,  Trans.  Roy.  Soc.  S.A.  xiv.  1891, 

p.  75. 

S.  Aust.;  Torrens  River. 

PiEDKRUS,  Fabrioius. 

7764.  ADBLAiDiE,  Blackb.,  l.c.  x.  1887,  p.  10. 

S.  Aust.;  Torrens  River. 
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7765.  Mbyricki,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  72. 

W.  Australia. 

7766.  SiMSONi,  Blackb.,  P.L.S.N.S.W.  (2)  ix.  1894,  p.  91. 

Tasmania. 

Sp.  1355.  P.  CRUBNTicOLLis,  Germ.;  Blackb.,  Trans.  Roy. 
Soc.  S.A.  xiv.  1891,  p.  72  =  Sp.  1354,  P.  cingulatm, 
Macl.;  FvL,  Ann.  Mus.  Civ.  Genov.  x.  1877,  p.  223. 

SUNIUS,  Stephens. 

7767.  ^QUALis,  Blackb.,  Trans.  Roy.  Soc.  S.A.  x.  1887,  p.  9. 

S.  Aust.;  Port  Lincoln. 

PALAMINUS,  Erichson. 

7768.  xoViB-GUiNBiE,  FvL;  Blackb.,  I.e.  xix.  1895,  p.  204. 

N.  Queensland;  Barron  River. 

7769.  vinBNSis,  FvL;  Blackb.,  Lc.  p.  204. 

N.  Queensland. 

Sp.  1358.  P.  AUSTRALiiE,  FvL;  Blackb.,  I.e.  xiv.  1891, 
p.  75. 

Queensland. 

(EDICHIRUS,  Erichson. 

7770.  Andbrsoni,  Blackb.,  Lc.  x.  1887,  p.  10. 

S.  Aust.;  Port  Lincoln. 

PINOPHILUS,  Gravenhorst. 

7771.  LATBBRicoLA,  Blackb.,  Lc.  X.  1887,  p.  10. 

S.  Aust.;  Henley  Beach. 

P.  AUSTBALis,  Har.,  =  Sp.  1370.  P.  opacus,  Bedt.;  FvL, 
Ann.  Mus.  Civ.  Genov.  x.  1877,  p.  213.    (nom.  pweocc.) 

Sub-Family  STENIDES. 
n72.  AUSTBALicus,  Blackb.,  P.LS.N.S.W.  (2)  v.  1891,  p.  780. 
Mountains  of  Victoria. 
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Sub-Family  OXYTEUDES. 

BLEDIUS,  Stephens. 

7773.  ADBLAiDiE,  Blackb.,  Trans.  Roy.  Soc.  S.A.  x.  1877,  p.  49. 

S.  Aust;  Adelaide. 

7774.  Caboli,  Blackb.,  I.e.  p.  13. 

S.  Aust.;  Port  River. 

7775.  INPANS,  Blackb.,  Ic.  xiv.  1891,  p.  76. 

Victoria;  Ovens  River, 

7776.  INJUCDNDUS,  Blackb.,  I.e.  x  1887,  p.  14. 

S.  Aust.;  Port  Lincoln. 

7777.  IN8IGNICOBNI8,  Blackb.,  I.e.  xiv.  1891,  p.  75. 

Victoria ;  Ovens  River. 

7778.  MiNAX,  Blackb.,  I.e.  x.  1887,  p.  14. 

S.  Aust.;  Port  Lincoln. 

7779.  OVEN8BNSI8,  Blackb.,  I.e.  xiv.  1891,  p.  76. 

Victoria ;  Ovens  River. 

TROGOPHIXEUS,  Mannerheim. 

7780.  BILINEATU8,  Steph.,  111.  Brit  v.  p.  324,  t.  27,  f.  4;  Fvl, 

Ann.  Mus.  Civ.  Genov.  xiii.  1878,  p.  489. 
Australia. 

7781.  EXiGUDS,  Erichs.,  Kaf.  Mark.  i.  p.  604  ;   Fvl.,  I.e.  1877,  p. 

195. 

Australia. 

7782.  PALLUDicoLA,  Blackb.,  Trans.    Roy.  Soc.  S.A.  x.  1887,  p. 

49. 
S.  Aust.;  Port  Lincoln. 

7783.  SIMPLEX,  Motsch.,  Bull.  Mosc.  1857,    iv.  p.  505;  Fvl,  I.e. 

xiii.  1878,  p.  490. 
Australia. 
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OXYTELUS,  Graveuhoret. 

7784.  8CULPTDS,   Grav.,    Mon.    p.    191  ;    FvL,    Ann.    Mus.    Civ. 

Genov.  x.  1877,  p.  200. 
Australia. 

Sub-Family  OMALIDES. 

AMPHICHROUM,  Kroatz. 

7785.  Adelaide,  Blackb.,  Trans.  Roy.  Soc.  S.A.  xv.  1892,  p.  23. 

S.  Aust.;  near  Adelaide. 

OMALIUM,  Gravenhorst. 

7786.  ADELAID.E,  Blackb.,  I.e.  x.  1887,  p.  191. 

S.  Aust.;  Torrens  River. 

Sub-Family  PIESTIDES. 

ELEUSIS,  Castelnau. 

7787.  PABVA,  Blackb.,  I.e.  xv.  1892,  p.  24. 

N.S.  Wales;  Blue  Mountains. 

LEPTOCHIRUS,  Germar. 

7788.  8AM0ENSIS,  Blanch.,  Voy.  P6le  Sud,  p.  54,  t.  4,  f.  11;  Fvl., 

l.c.  xiii.  1878,  p.  480. 
N.  Queensland. 

Family  PSELAPHID^. 

Sub-Family  PSELAPHIDES. 

CTENISTES,  Reichenbach. 

7789.  ADELAiDiE,  Blackb.,  Trans.  R.  Soc.  S.  A.  xii.  18^9,  p.  136. 

S,  Aust.;  Adelaide. 

7790.  Andbesoni,  Blackb.,  l.c.  xiv.  1891,  p.  77. 

S.  Australia. 
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7791.  TENEBRicosus,    Blackb.,  Trans.  R.  Soc.   S.   A.  xiL   1889, 

p.  137. 

S.  Aust.;  Port  Lincoln. 
Sp.  1438.  C.  Krbusleri,  King;  Blackb.,  Lc.  p.  137. 

TYROMOEPHUS,  Raffray. 

7792.  COMBS,  Schauf.,  Tijdschr.  Ent  xxix.  1886,  p.  284. 

Australia. 

7793.  CONSTRICTINASUS,  Schauf.,  I.e.  p.  285. 

Australia. 

EQDRANES,  Sharp. 

7794.  CARiNATUS,  Sharp,  Ent.  Mo.  Mag.  xxviiL  18?  2,  p.  242. 

N.  W.  Australia. 

DIDIMOPRORA,  Paffray. 

Sp.  1455.  Tyrus  Victoria,  King;  Raflf.,  Rev.  d*Ent  ix. 
1890,  p.  148. 

TYRAPHUS,  Sharp. 

7795.  PROPORTiONALis,  Schauf.,  Tijdschr.  Ent.  xxix.  1886,  p.  261. 

Australia. 

7796.  SOBRINUS,  Schauf.,  I.e.  p.  262^. 

Australia. 

7797.  UMBiLicARis,  Schauf.,  I.e.  p.  261. 

Australia. 

RYTUS,  King. 

7798.  GEMMiPBR,  Schauf.,  Tijdschr.  Ent  xxix.  1886,  p.  287. 

Australia. 

7799.  ORiBNTALis,  Schauf.,  I.e.  p.  287. 

Australia. 

7800.  PROCURATOR,  Schauf.,  I.e.  p.  286. 

Australia. 
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GONATOCERUS. 

7801.  TBRTius,  Schauf.,  Tijdschr.  Ent.  xxix.  1886,  p.  279. 

Australia. 

PSELAPHU8,  Aub^. 

7802.  BIPUNCTATUS,  Schauf.,  Tijdschr.  Ent.  xxix.  1886,  p.  250. 

Australia. 

7803.  PRONTALis,  Schauf.,  I.e.  p.  251. 

Australia. 

7804.  iNSiGNis,  Schauf.,  I.e.  p.  249. 

Australia. 

7805.  LONGEPILOSUS,  Schauf.,  I.e.  p.  248. 

Australia. 

7806.  SQUAMICEPS,  Schauf.,  I.e.  p.  252. 

Australia. 

7807.  TRIPUNCTATUS,  Schauf.,  I.e.  p.  252. 

Australia, 

TOSIMU.S,  Schaufuss. 

7808.  GLOBULlcoRNis,  Schauf.,  Tijdschr.  Ent.  xxix.  1886,  p.  295. 

Australia. 

7809.  LONGIPES,  Schauf.,  I.e.  p.  294. 

Australia. 

7810.  MODBSTUS,  Schauf.,  I.e.  p.  295. 

Australia. 
Spp.  1477  +  1478  to  be  placed  in  this  genus. 

TVCHUS,  Leach. 

7.^11.  POLITUS,  Schauf.,  Tijdschr.  Ent.  xxix.  1886,  p.  260. 
Australia. 

F 
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7812.  Tasmania,  Schauf.,  Tijdschr.  Ent.  xxix.  1886,  p.  260. 

Tasmania. 

CUBCULIONELLaS. 

7813.  ANOPUNCTATUS,  Schauf.,  Tijdschr.  Ent.  xxix.  1886,  p.  254. 

Australia. 

7814.  BICOLOR,  Schauf.,  I.e.  p.  253. 

Australia. 

7815.  SKMiPOLiTUS,  Schauf.,  I.e.  p.  255. 

Australia. 

DURBOS. 

7816.  APPiNis,  Schauf.,  Tijdschr.  Ent.  xxix.  1886,  p.  291. 

Australia. 

7817.  CRiBRATiPBNNis,  Schauf.,  l.c.  p.  292. 

Australia. 

7818.  iNTERMEDius,  Schauf.,  l.c.  p.  292. 

Australia. 

7819.  iNTBRttUPTUS,  Schauf.,  l.c.  p.  291. 

Australia. 

MESOPLATUS,  Raffray. 

Sp.  1487.  Batrisus  barbatus.  King;  Raff.,  Rev.  d'Ent.  ii. 
1890,  p.  103. 

BRYAXIS,  Leacb. 

7820.  Harti,  Blackb.,  Trans.  R.  Soc.  S.  A.  xiv.  1891,  p.  78. 

S.  Aust.;  near  Adelaide. 

7821.  INUSITATA,  Blackb.,  l.c.  p.  79. 

S.  Aust.;  near  Port  Lincoln. 

7822.  LiNDBNSis,  Blackb.,  l.c.  p.  77. 

S.  Aust.;  near  Port  Lincoln. 
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7823.  ovENSENSis,  Blackb.,  Trans.  R.  Soc.  S.  A.  xiv.  1891,  p.  80. 

Victoria;  Ovens  River. 

7824.  PALUDI8,  Blackb.,  I.e.  p.  81. 

S.  Aust.;  near  Adelaide. 
Sp.  1825.  B.  HYALiNA,  Schaul;  Blackb.,  I.e.  p.  79. 

EUPINES,  King. 

7825.  MiLiTARis,  Blackb.,  Trans.  R.  Soc.  S.  A.  xiv.  1891,  p.  85. 

S.  Aust.;  near  Port  Lincoln. 

7826.  NAUTA,  Blackb.,  I.e.  p.  83. 

S.  Aust.;  near  Port  Lincoln. 

7827.  NAUTOiDBS,  Blackb.,  l.e.  p.  84. 

S.  Aust.;  near  Port  Lincoln. 

7828.  RELiCTA,  Blackb.,  I.e.  p.  292. 

Victoria;  Mordialloc. 

7829.  80R0RCULA,  Blackb.,  I.e.  p.  82. 

Australian  Alps. 

7830.  spiNiVENTRis,  Blackb.,  I.e.  p.  84. 

S.  Aust.;  near  Port  Lincoln. 

CYATHIGER,  King. 

7831.  Reitteri,  Schauf.,  Tijdschr.  Ent.  xxix.  1886,  p.  242. 

Australia. 

ABASCANTUS,  Schaufuss. 

7832.  SANNio,  Schauf.,  Tijdschr.  Ent.  xxix.  1886,  p.  2.")S. 

Australia. 

ARTICERUS,  Dalman. 

7S33.  A8PER,  Blackb.,  Trans.  R.  Soc.  S.  A.  xii.  1889,  p.  138. 
S.  Aust.;  Adelaide. 
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7834.  F0VEIC0LLI8,  Raflft".,  Rev.  d'Ent.  vi  p.  18. 
Australia. 

ED.^RANES,  Reitter. 
Wien.  Ent.  Zeit.  iv.  p.  228,  for  Narcodes  (nom.  pneoc). 

Family  PAUSSID^. 

PAUSSUS.  Linn^. 

7835.  AU8TRALI8,  Blackb.,  Trans.  R.  Soc.  S.  A.  xiv.  1891,  p.  6^i. 

Queensland ;  Mt.  Bartle  Frere. 

ARTHROPTERUS.  W.  S.  Macleay. 

7836.  FOVEiPENNis,  Blackb.,  Trans.  R.  Soc.  S.  A.  xv.  1892,  p.  24. 

S.  Aust.;  N.  Territory  near  Palmerston. 

7837.  KiNGi,  Macl.,  Trans.  Ent.  Soc.  N.  S.  W.  ii.  1871,  p.  154. 

Queensland;  Gayndah. 

7838.  occiDENTALis,  Blackb ,  Trans.  R.  Soc.  S.  A.  xv.  1892,  p.  25. 

W.  Aust;  Yilgarn. 

Sp.  1591.   A.  DENUDATUS,  Westw.,  =  Sp.   1584.  A,  ang%ut:i- 
corni>,  Macl.;  Gestro,  Ann.  Mus.  Civ.  Genov.  1884,  p.  5. 

Sp.  1603.  A.  Melbourni,  West.,  =  Sp.  1582.  A.  angt^latus, 
Macl.;  Gestro,  I.e.  p.  4. 

Family   SILPHID^. 

Sub-Family  SILPHIDES. 

ANISOTOMA,  niiger. 

7839.  Tasmania,  Olliff,  Proc.  Linn.  Soc.  N.  S.  W.  (2)  iii.  18SS, 

p.  1513. 
Tasmania. 
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COLON,  Herbat. 

7840.  MELBOURNBNSE,  Blackb.,  Trans.  R.  Soc.  S.  A.  xv.  1892,  p.  25. 

Victoria;  near  Melbourne. 

CHOLEVA,  Latreille. 

7841.  Adelaide,  Blackb.,  Trans.  R.  Soc.  S.  A.  xiv.  1891,  p.  87. 

S.  Australia. 

7842.  ANTiPODUM,  Blackb.,  I.e.  p.  87;  I.e.  xviii.  1894,  p.  139. 

Victorian  Alps.     Tasmania. 

7843.  MiNuscuLA,  Blackb.,  I.e.  p.  88. 

S.  Australia. 

7844.  vicTORiENSis,  Blackb.,  I.e.  p.  88. 

Victorian  Alps. 
Sp.  1648.  C.  AUSTRALis,  Erichs.;  Blackb.,  I.e.  p.  67 

CHOLEVOMORPHA,   Blackburn. 

7845.  PICTA,  Blackb.,  Trans.  R.  Soc.  S.  A.  xiv.  1891,  p.  90 

Mountains  of  Victoria. 

Family  SCAPHIDID-^. 

SCAPHIDIUM,  OlivieK 

7846.  ALPicoLA,  Blackb.,  Trans.  R.  Soc.  S.  A.  xiv.  1891,  p.  90. 

Victorian  Alps. 

SOAPHISOMA,  Leach. 

7847.  NOVicuM,  Blackb.,  Trans.  R.  Soc.  S.  A  xiv.  1891,  p.  91. 

Victorian  Alps. 

Family  HISTERID^. 

Sub-Family  HOLOLEPTIDES. 

HOLOLEPTA,  Paykull. 
Sp.   1667.  H.  8IDNEN8IS,  Mars.,  =  Sp.  1666.  H,  Maateni^ 
Macl.;  Lewis,  Ann.  Nat.  Hist.  (6)  xi.  1893,  p.  418. 
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PLATYSOMA,  Leach. 

7848.  BiiMPRESSUM,  Schmidt,  Ent.  Nachr.  xviii.  1892,  p.  21. 

Queensland. 

7849.  CONDITUM,  Mars.,  Ann.  Mus.  Civ.  Grenov.  1879,  p.  268. 

Australia. 

7850.  CONSTRICTUM,  Lewis,  Ann.  Nat.  Hist.  (6)  vii.  1891,  p.  385. 

N.  W.  Australia. 

7851.  MOLUCCANUM,  Mars.,  Ann.  Mus.  Civ.  Genov.   1879,  p.  26S. 

Australia. 

7852.  Palgami,  Mars.,  I.e.  p.  266. 

Australia. 

7853.  ROBUSTUM,  Schmidt,  Ent.  Nachr.  xv-iii.  1892,  p.  22. 

Australia. 

7854.  SEMILINEATUM,  Schmidt,  I.e.  p.  22. 

Australia. 

Sub-Family  HISTERIDES. 

CARCINOPS,  Marseul. 

7855.  PUMiLio,  Erichs.,  Jahrb.   1834,  p.   119;  Mars.,  Mon.   1855, 

p.  91,  t.  8,  nr.  22,  f.  4;  Ann.  Mus.  Civ.  Genov.   1879, 
p.  272. 
Australia. 

PAROMALUS,  Erichson. 

7856.  LuDOVici,  Blackb.,  Trans.  R.  Soc.  S.  A.  xv.  1892,  p.  26. 

N.  S.  Wales;  Blue  Mountains. 

EPIEEUS,  Erichson. 

7857.  BISERIATUS  {Sticto8tix\  Schmidt,  Ent.    Nachr.   xvi.    1890, 

p.  39. 

Australia. 
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CHLAMYDOPSIS,  Marseul? 

TSoS.   iN^QUALis,  Blackb.,  Trans.  R.  Soc.  S.  A.  xiv.  1891,  p  94. 
S.  Aust.;  near  Woodville. 

7559.  STERNALis,  Blackb.,  l.c.  p.  93. 

S.  Aust.;  near  Woodville.  % 

Sp.  1695.  C.  STRIATBLLA,  Westw.  =  Sp.  1914.  Byzenia 
Jormicicola,  King;  Lewis,  Ann.  Nat.  Hist.  (6)  xiv. 
1894,  p.  113. 

TERETRIOSOMA,  Maraeul? 

7560.  SoMERSETi,  Mars.,  Ann.  Mus.  Civ.  Grenov.  1879,  p.  281. 

N.  Queensland;  Somerset. 

TERETRIUS,  Erichson. 
7801.   AUSTRALis,  Lewis,  Ann.  Nat.  Hist.  (6)  xi.  1893,  p.  428. 

Queensland. 
7sr>2.   BASALis,  Lewis,  l.c.  (6)  iii.  1889,  p.  286. 

S.  Australia.  ? 
7Si)3    Walkeri,  Lewis,  l.c.  ix.  1892,  p.  353. 

Tasmania. 

SAPRINODES,  Lewis. 
7HG4.  FALCiFER,  Lewis,  Ann.  Nat.  Hist.  (6)  viii.  1891,  p.  396. 
Queensland;  Rockhampton. 

SAPRINUS,  Erichson. 

7865.  8PECIOSU8,  Erichs.,  Jahrb.  1834,  p.  179;  Mars.,  Mon.  1855^ 
t.  16,  f.  23;  Ann.  Mus.  Civ.  Genov.  1879,  p.  280. 
Australia. 

ACRITUS,  Leconte. 
7?<66.  TASMANiiE,  Lewis,  Ann.  Nat.  Hist.  (6)  ix.  1892,  p.  357. 
Tasmania. 
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Family  PHALACRID^. 

LITOCHRUS,  Erichson. 

7867.  ALPicoLA,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  98. 

Victorian  Alps. 

7868.  ALTBRNANS,  Blackb.,  l.c.  p.  95. 

Victorian  Alps. 

7869.  COLORATUS,  Blackb.,  l.c.  xix.  1895,  p.  207. 

N.  Queensland;  near  Cairns. 

7870.  C0N80R8,  Blackb.,  l.c.  xvii.  1893,  p.  295. 

N.  Queensland;  near  Cairns. 

7871.  PRiGiDUS,  Blackb.,  l.c.  xiv.  1891,  p.  97. 

Victorian  Alps. 

7872.  KoBBELBi,  Blackb.,  l.c.  xix.  1895,  p.  208. 

N.  S.  Wales;  Blue  Mountains. 

7873.  L^TicuLUS,  Blackb.,  Lc.  xiv.  1891,  p.  95. 

Victorian  Alps. 

7874.  LATERALIS,  Blackb.,  l.c.  p.  97. 

S.  Aust;  near  Port  Lincoln. 

7875.  MACULATUS,  Blackb.,  l.c.  p.  96. 

S.  Australia. 

7876.  MAJOR,  Bluckb.,  l.c.  xix.  1895,  p.  208. 

S.  Australia. 

7877.  NOTBROIDES,  Blackb.,  l.c.  p.  208. 

N.  Queensland;  near  Cairns. 

7878.  Palmerstoni,  Blackb.,  l.c.  xiv.  1891,  p.  95. 

N.  Territory  of  S.  Aust. 

7879.  pulchellus,  Blackb.,  l.c.  xix.  1895,  p.  207. 

N.  Queensland;  near  Cairns. 
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7880.  8UTURELLUS,  Blackb.,  Trans.  R  Soc.  S.  A.xiv.  1891,  p.  96. 

W.  Australia. 

7881.  8YDNBYEN8I8,  Blackb.,  I.e.  XV.  1892,  p.  26. 

N.S.  Wales;  near  Sydney. 

7882.  TINCTU8,  Blackb.,  I.e.  xix.  1895,  p.  208. 

N.  Queensland;  near  Cairns. 

7883.  UNIF0RMI8,  "Blackb.,  I.e.  xiv.  1891,  p.  98. 

S.  Aust.;  near  Adelaide. 

PARASEMUS,  Guillebeau. 

7884.  COMES,  Blackb.,  Trans.  R.  Soc.  S.A.  xix.  1895,  p.  212. 

N.  Queensland;  near  Cairns. 

7885.  DI8COIDEU8,  Blackb.,  I.e.  p.  211. 

N.  Queensland;  near  Cairns. 

7886.  DOCTUS,  Blackb.,  I.e.  p.  212. 

N,  S.  Wales;  Blue  Mountains. 

7887.  Grouvelli,  GuilL,  Ann.  Soe.  Ent.  Fr.  1894,  p.  300. 

Australia. 

7888.  IXTERNATUS,  Blackb.,  Trans.  Roy.  Soe.  S.  A.  xix.  1895, 

p.  213. 

S.  Aust.;  Petersburg. 

7889.  MODESTUS,  Blackb.,  I.e.  p.  212. 

N.  Queensland;  near  Cairns. 

7890.  0B80LETU8,  Blackb.,  I.e.  p.  213. 

N.  Queensland;  near  Cairns. 

7891.  TORRIDUS,  Blackb.,  I.e.  p.  211. 

N.  Queensland;  near  Cairns. 

PHALACRINUS,  Blackburn. 

7892.  AU8TRALI8,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  99. 

S.  Aust ;  Port  Lincoln,  <fec. 
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7893.  coMis,  Blackb.,  I.e.  xix.  1895,  p.  215. 

Victoria. 

7894.  NOTABiLis,  Blackb.,  I.e.  p.  215. 

N.  Queensland;  near  Cairns. 

7895.  OBTUSUS,  Blackb.,  l.c.  xiv.  1891,  p.  100. 

S.  Aust.;  Port  Lincoln. 

7896.  R0TUNDU8,  Blackb.,  l.c.  p.  100. 

S.  Aust.;  near  Port  Lincoln. 

PHALACRUS,  PaykuU. 

7897.  BURRUNDiRNSis,  Blackb.,  Trans.  R.  Soc.  S.  A.  xiv.    1891, 

p.  101. 

N.  Territory  of  S.  Aust. 

7898.  CORRUSCANS,  Payk.,  Faun.  Suec.  iii.  1798,  p.  438;  Blackb., 

l.c.  p.  100. 

S.  Australia.     Victoria. 

MICROMERUS,  Guillebeau. 

7899.  AMABiLis,  Guill.,  Ann.  Soc.  Ent.  Fr.  1894,  p.  396. 

Australia. 

OLIBRUS,  Erichson. 

7900.  vicTORiBNSis,  Blackb.,  Trans.  R.  Soc.  S.  A.  xiv.  1891,  p.  101. 

Victorian  Alps,  and  N.S.  Wales. 

Family  NITIDULID^. 

MELIGETHES,  Stephens. 

7901.  NiESLii,  Reit,  Verb.  Ver.  Briinn,  1872,  p.  161. 

Australia. 

CARPOPHILUS,  Stephens. 

7902.  MUTILATUS,  Erichs.,  Grerm.,  Zeitscbr.  iv.  p.  258;   Murray, 

Mon.  1864,  p.  378. 
Australia. 
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7903.  DIMIDIATUS,  Fabr.,  Ent.  Syst.  i.  p.  261;  Muiray,  Mon.  1864, 

p.  379. 
Australia. 

CIRCOPES,  Motschulsky. 

Sp.  1762.  C.  (PocADius)   PiLiSTRiATL's,  Macl.;  Reit.  Verb. 
Ver.  Briinn,  xii.  1873,  p.  80. 

MIMEMODES,  Fairinaire  ? 

7904.  LATicEPs  (Prostomis),  Macl.,  Trans.  Ent.  Soc.  NSW.  ii. 

1871,  p.   167;  Fairm.,  Ann.  Soc.  Ent.  Fr.  (6)  i.  1881, 
p.  257;  Reit.,  Wien.  Ent.  Z.  iii.  p.  272. 
Queensland;  Gayndab,  Wide  Bay,  &c. 

NOTOBRACHYPTERUS,  Blackburn. 

7905.  AUSTRALI8,  Blackb.,  Trans.  R.  Soc.  S.A.  xv.  1892,  p.  27. 

W.  Australia. 

7906.  BiFOVEATUS,  Blackb.,  I.e.  p.  28. 

S.  Aust.;  near  Adelaide. 

7907.  CRBBER,  Black!).,  I.e.  p.  27. 

S.  Aust.;  Port  Lincoln  District. 

7908.  LiLLiPUTANUS,  Blackb.,  I.e.  p.  29. 

S.  Australia. 

7909.  NITIDIUSCULUS,  Black)).,  I.e.  p.  2K. 

W.  Australia. 

BRACHYPEPLUS,   Erchson. 

Sp.  1722.  Murrayi,  Macl.,  =  B.  Ilaagi,  Reit.;  Blackb.,  Trans. 
R.  Soc.  S.A.  xviii.  1894,  p.  203. 

ID.F.THINA,  Reitter. 

7910.  ciNCTA,  Blackb.,  Trans.  R.  Soc.  S.  A.  xiv.  1891,  p.  107. 

S.  Aust.;  near  Victor  Harbour. 
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MACRURA,  Reitter. 

7911.  Baileyi,  Blackb.,  Trans.  R.  Soc.  S.  A.  xiv.    1891,  p.  lOS; 

xix.  1895,  p.  31. 

Queensland;  Mt.  Bellenden-Ker. 

7912.  DECEPTOR,  Blackb.,  I.e.  p.  108. 

N.  Territory  of  S.  Australia. 
Sp.  1735.  Carpophilus  luridipennis,  Macl.,=C.  eaxell^n^. 
Reit.;  Blackb.,  I.e.  xviii  1894,  p.  203. 

ERICMODES,  Reitter. 

7913.  AU8TRALI8,  Grouv.,  Trans.  R.  Soc.  S.A.  xvu.  1893,  p.  141. 

S.  Australia. 

NITIDULA,  Fabricius. 

7914.  QUADRiPUSTULATA,  Fab.,  Ent    Syst.   i.  p.    255;    Blackb. 

Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  105. 

S.  Aust.;  Adelaide  (probably  introduced). 

^THINODES,  BlackbuFD. 

7915.  MARMORATUM,   Blackb.,  Trans.   R.    Soc.    S.A.    xiv.    1891, 

p.  109. 

Tropical  Australia. 

LASIODACTYLUS,  Perty. 

7916.  CALvus,  OIL,  P.LS.N.S.W.  (2)  ii.  1887,  p.  1003. 

Norfolk  Island. 

Sp.  1742.  L.  MARGiNATUS,  Reit.,  var.  (?)  obscurus,  Blackb , 
Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  106. 

Queensland. 

CRYPTARCHA,  Shukbard. 

7917.  DBPRES8A,  Grouv.,  Trans.  R.  Soc.  S.A.  xvii.  1893,  p.  142. 

S.  Australia. 
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7918.  NiTiDA,  Reit ,  MT.  MUnch.  Ent.  Ver.  i.  1877,  p.  129. 

S.  Aust.;  Adelaide. 

SORONIA,  Erichson. 

7919.  8IMULAN8,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  105. 

Victorian  Alps. 

THALYCBODES,  Blackbuni. 

Sp.   1753.  T.  AU8TRALE  (1  Germ.),  Blackb.,  1  c.  xiv.,  1891, 
p.  110. 

S.  Australia. 

7920.  CYLiNDRici'M,  Blackb.,  I.e.  p.  112. 

Victorian  Alps. 
,  7921.  PULCHRUM,  Blackb.,  l.c.  p.  111. 

S.  Aust.:  near  Port  Lincoln. 

HAPTONCURA,  Reitter. 

7922.  LINDEN8IS,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  103. 

S.  Aust.;  near  Port  Lincoln. 

7923.  Mkyricki,  Blackb.,  l.c.  p.  104. 

W.  Australia. 

7924.  uNiFORMis,  Blackb.,  l.c.  p.  104. 

Victorian  Alps. 

7925.  VICT0RIEN8IS,  Blackb.,  Lc.  p.  103. 

Victorian  Alps.     Tasmania. 

OMOSITA.  Erichson. 

7926.  COLON,  Linn.,  Faun.  Suec.  p.  151;   Erichs.,^Nat.  Ins.  iii. 

p.  167.  . 

N.S.  Wales  (introduced). 
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Family  TROGOSITID^. 

TROGOSITA,  Olivier. 

7927.  PUNCTULATA,  Reltt.,  (Tenebrioides)  Verb.  Ver.  Bninn,  xiiL 

1875,  p.  74. 
S.  Australia. 

LEPERINA,  Erichson. 

7928.  coNSPicuA,  OIL,  P.L.S.KS.W.  x.  1886,  p.  704. 

Lizard  Island,  N.E.  Australia. 

7929.  FRATBRNA,  OIL,  l.c.  p.  707. 

W.  Aust.;  Salt  River. 

7930.  8BP08ITA,  OIL,  Lc.  p.  702. 

King  George's  Sound. 

Sp.  1780.  L.  TURBATA,  Pasc,  =  Sp.  1775.  L,  fasciculaU 
Redtenb.;  OIL,  lc.  p.  705. 

Sp.  1774.  L.  DECORATA,  Ericbs.,  =  1776.  L.Ganydak- 
ensis,  MacL;  OIL,  Lc.  p.  702. 

LATOLiEVA.  Reitter. 

7931.  CASSiDioiDBS,  Reitt.,  Verb.  Ver.  Briinn,  xiv.  1876,  p.  50. 

N.  Queensland;  Cape  York,  &c. 

NEASPIS,  Pascoe. 

7932.  pusiLLA,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  112. 

S.  Aust.;  near  Adelaide. 

Sp.  1752.  N.  (soronia)  variegata,  MacL,=  Sp.  1782. 
iV.  suhtrifasciata,  Reitt.;  OIL,  P.L.S.N.S.W.  x.  1885, 
p.  709. 

OSTOMA,  Laicharting. 

7933.  PUDicuM,  Oil.,  Mem.  Aust.  Mus.  ii,  1889,  p.  82. 

Lord  Howe  Island. 
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PELTOSCHEMA,  Reitter. 

7934.  FiLicoRKis,  Reitt.,  Verh.  Ver.  Briinn,  xviii.  1880,  p.  5. 

Australia. 

LOPHOCATEEES,  OUiff. 

7935.  IvANi,  AlUb.,  (Ostoma),  Rev.  Zool.  1847,  p.  12,  OIL,  P.L.S. 

N.S.W.  X.  1885.  p.  715. 
Sydney. 

ANCYRONA,  Reitter. 

7936.  iEGRA,  OIL,  P.L.S.N.S.W.  x,  1885,  p.  711. 

Sydney. 

7937.  AMIGA,  OIL,  Lc.  p.  713. 

W.  Aust.;  Albany.     S.  Aust.;  Port  Lincoln. 

7938.  LATBBROSA,  OIL,  Lc.  p.  712. 

Queensland;  Wide  Bay. 

7939.  LATiCEPs,  OIL,  Lc.  p.  710. 

N.S.  Wales  and  Queensland. 
79 JO.  VBSCA,  OIL,  Lc.  p.  713. 

N.S.  Wales:  S.  Aust.:  W.  Aust. 

PELTONYXA,  Reitter. 

7941.  AU8TRALI8,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  113 

S.  Aust.;  Adelaide  District. 

7942.  PUBKSCENS,  Blackb.,  Lc.  p.  113. 

Victoria;  Alpine  District. 

PHYCOSECIS,  Pascoe. 

Removed    from    Tenebrionidce    to   Trogositidce;    Champ. 
Trans.  Ent.  Soc.  Lond.  1894,  p.  364. 
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Family  COLYDIID^. 

SPARACTUS,  Erichaon. 

7943.  cosTATUS,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  117. 

S.  Australia. 

7944.  ELONGATUS,  Black b.,  I.e.  p.  116. 

S.  Aust.;  Port  Lincoln  District. 

7945.  PROXiMUS,  Blackb.,  l.c.  p.  116. 

S.  Aust.;  near  Adelaide. 

7946.  PUSTULOSUS,  Blackb.,  l.c.  p.  116. 

S.  Australia. 

DITOMA,  Herbst. 

7947.  HiLARis,  Blackb.,  Trans.  R.  Soc.  S.A.  x.  1887,  p.  194. 

S.  Aust ;  Port  Lincoln,  <fec. 

7948.  LiNEATOCOLLis,  Blackb.,  l.c.  p.  195. 

S.  Aust.;  Port  Lincoln,  &c. 

7949.  NivicoLA,  Blackb.,  I.e.  xiv.  1891,  p.  114. 

Victorian  Alps. 

7950.  OBSCURA,  Blackb.,  I.e.  x.  1887,  p.  193. 

S.  Aust.;  Rose  worthy. 

7951.  PARVA,  Blackb.,  l.c.  p.  193. 

S.  Aust.;  Woodville. 

7952.  PERFORATA,  Blackb.,  l.c.  p.  193. 

S.  Aust.;  Adelaide. 

7953.  PULCHRA,  Blackb.,  I.e.  p.  191;  l.c.  xiv.    p.  114. 

S.  Aust.;  Mount  Lofty. 

7954.  TORRiDA,  Blackb.,  l.c.  xiv.  1891,  p.  114. 

N.  Queensland. 
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MERYX,  Latreille. 

7955.  iEQUALis,  Blackb.,  Trans.  R.  See.  S.  A.  xiv.  1891,  p.  115. 

S.  Aust.;  near  Port  Lincoln. 

SARROTRIUM,  Uliger. 

7956.  AU8TRALB,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  115. 

Victorian  Alps. 

PHORMESA,  Pascoe. 

7957.  BPITHBCA,  Oil.,  Mem.  Aust.  Mus.  ii.  1889,  p.  83. 

Lord  Howe  Island. 

GEMPYLODES,  Pascoe. 

7958.  TMBTUS,  Oil.,  Mem.  Aust.  Mus.  ii.  1889.  p.  83. 

Lord  Howe  Island. 

PYCNOMERUS,  Erichson. 

7959.  L0NGULU8,    Sharp,    Trans.    R.    DubL   Soc.    (2)   iii.  1886, 

p.  389,  t.  12,  f.   21;  OIL,  Mem.  Aust.   Mus.  ii.  1889, 
p.  84. 
Queensland;  Pine  Mountain,  near  Ipswich. 

7960.  M(ESTU8,  OIL,  I.e.  p.  83. 

Lord  Howe  Island. 

MINTHEA,  Pascoe. 

7961.  SIMILATA  (?)^  Pasc,  Journ.  of  Ent.  ii.  1863,  p.  141,  t.  8,  f. 

10;  Blackb.,  Trans.  R.  Soc.  S.A.  xiiL  1890,  p.  121. 
Adelaide  (probably  introduced). 

TRISTARIA,  Reitter. 

7962.  PULViPBS,  Reitt.,  Stett.  Ent.  Zeit.  xxxix.  1878,  p.  322. 

Australia. 

7962  bis.  Gbouvkllei,  Reitt.,  Lc.  p.  321. 
Queensland;  Rockhampton. 

7963.  LABRALI8,  Blackb.,  Trans.  R.  Soc.  S.A.  xv.  1892,  p.  30. 

Victoria;  near  Cheltenham. 
o 
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TODIMA,  Grouvelle. 

7964.  FU8CA,  Grouv.,  Trans.  R.  Soc.  S.A.  xvii.  1893,  p.  143. 

W.  Aust.;  K.  G.  Sound. 

7965.  BUFULA,  Grouv.,  I.e.  p.  144. 

W.  Australia. 

SYMPANOTUS. 

7966.  AU8TBALI8,  Grouv.,  Trans.  R.  Soc.  S.A.  xvii  1893,  p.  144. 

Mountains  of  Victoria. 

BOTHRIDERES,  Erichaon. 

7967.  C08TATU8,  Blackb.,  Trans.  R.  Soc.  S.A  x.  1887,  p.  197. 

S.  Aust.;  Port  Lincoln. 

7968.  TIBIALIS,  Blackb.,  l.c.  p.  196. 

S.  Aust.;  Victoria. 

7969.  VABiABiLis,  Blackb.,  La  p.  196. 

S.  Aust.,  Victoria. 

7970.  viCTOBiBNSis,    Blackb.,  l.c.  xiv.  1891,  p.  117. 

Victorian  Alps. 

Sp.  1815.  B.  MERUS,  Pasc;  Blackb.,  Lc.  p.  118. 

Sp.  1806.  B.  (Dbrbtaphrus)  putbus,  Newm.;  Pasc,  Joum. 
of  Ent.  i.  p.  240. 

NEOTRICHUS,  Sharp. 

7971.  LuciPUGUS,  Oil.,  Mem.  Aust  Mus.  ii.  1889,  p.  82. 

Lord  Howe  Island. 

DASTARCUS,  Walker. 

7972.  POROSUS,  Walk.,  Ann.  Nat.  Hist.  (3)  ii  1858,  p.  209;  Pasc, 

Joum.  of  Ent.  i.  p.  108;  ii  p.  138. 

Australia. 
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Family  CUCUJID^. 

Sub-Familj  CUCUJIDES. 

LEMOPHLiEUS,  Caatelnau. 

7973.  AUSTRALASIA,  Blackb.,  Trans.  R.  Soc.  S.A.  xv.  1892,  p.  30. 

Victoria;  Dandenong  Ranges. 

7974.  Dippicius,  Blackb.,  P.L.S.N.S.W.  (2)  iii.  1888,  p.  840. 

S.  Aust.;  Port  Lincoln. 

7975.  LiNDi,  Blackb.,  I.e.  p.  841. 

S,  Australia. 

7976.  PusiLLUS  (Cdcujus),  Schon.,  Syn.  Ins.  i,  3,  p.  55. 

L.  (Cdcujus)  teslaceua,  Steph.,  (nee  Fab.)  111.  Brit.  Ins.  iv. 
p.  224,  t.  21,  f.  9;  Blackb.,  Trans.  R.  Soc.  S.A.  xiii. 
1890,  p.  121. 

Australia  (probably  introduced). 

Sub-Family  HEMIPEPLIDES. 

INOPEPLUS,  Smith. 

7977.  Ollifpi,  v.  d.  Poll,  Notes  Leyden  Mus.  1887,  p.  140. 

N.  Queensland. 

Sub-Family  TELEPHANIDES. 

CRYPTAMORPHA,  Wollaston. 

7978.  DBLICATULA,  Blackb.,  Trans.  R.  Soc.  S.A.  x.  1887,  p.  200. 

S.  Aust.;  Port  Lincoln. 

7979.  LiNDi,  Blackb.,  l.c.  p.  198. 

S.  Aust.;  Port  Lincoln. 

7980.  Maclbayi,  Blackb.,  l.c.  xv.  1892,  p.  31. 

N.S.  Wales;  Blue  Mountains. 
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7981.  BRBYicORNis  (Dbndeophagus),  White,  Voy.   Ereb.   Terr. 

Ent.  p.  18;  Waterh.,  Ent.  Mo.  Mag.  xiii.  p.  124, 
Australia. 

7982.  Olufpi,  Blackb.,  Trans.  R.  Sdc.  S.A.  x.  1887,  p.  199. 

S.  Aust.;  Port  Lincoln,  kc 

7983.  VicTroRiiB,  Blackb.,  Lc.  p.  199. 

Western  Victoria. 

Sub-Family  SILVANIDES. 

SILVANUS.  LatreiUe. 

7984.  ADVBNA,  Waltl.,  Faunus,  i  1832,  p.  169;  Blackb.,  Trans. 

R.  Soc.  S.A.  X.  1887,  p.  200. 
Australia  (introduced). 

7985.  ARMATHLUS,  Blackb.,  Lc.  xiv.  1891,  p.  118. 

Victorian  Alps. 

7986.  MONTICJOLA,  Blackb.,  Lc  p.  118. 

Victorian  Alps. 

7987.  UNIDKNTATU8,  OUv.,  Ent  a  18,  p.  12,  t.  1,  t  4;  Blackb., 

Lc.  1887,  p.  200. 

S.  Aust.  and  Victoria. 

MYRABOLIA,  Reitter. 

7988.  LINDBN8I8,  Blackb.,  Trans.  R.  Soc.  S.A.  xv.  1892,  p.  31. 

S.  Aust.;  near  Port  Lincoln. 

7989.  PARVA,  Blackb.,  Lc.  p.  32. 

N.S.  Wales;  near  Sydney. 
Sp.  1876.  M.  Haroldiana,  Reitt.;  Blackb,  Lc.  p.  32. 

Family  CRYPTOPHAGID^. 

TELMATOPHILUS,  Hoer. 

7990.  BRBViPORMis,  Blackb.,  Trans.  R.  Soc.  S.A.  xix.  1895,  p.  2I& 

N.  Queensland. 
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7991.  CAiBSSBNsis,  Blackb.,  Trans.  R.  Soc.  S.A.  xix.  1895,  p.  217. 

N.  Queensland;  near  Cairns. 

7992.  KoBBKLBi,  Blackb.,  l.c.  p.  217. 

Queensland. 

7993.  Sharpi,  Blackb.,  l.c.  p.  216. 

N.  Queensland;  near  Cairns. 

7994.  siNGULARis,  Blackb.,  l.c.  p.  218. 

N.  Queensland. 

7995.  STYGius,  Blackb,,  l.c.  p  218. 

N.  Queensland. 

ATOMARIA,  Stephens. 

7996.  AUSTRALis,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  119. 

S.  Australia. 

7997.  EUCALYPTI,  Blackb.,  l.c.  xv.  1892,  p.  33. 

N.S.  Wales;  Blue  Mountains. 

7998.  LINDBN8I8,  Blackb.,  l.c.  xiv.  1891,  p.  119. 

S.  Aust.;  near  Port  Lincoln. 

CRYPTOPHAGUS.  Herbst. 

7999.  AFFiNis,  Sturm.,  Ins.  xvi.  p.  79,  t.  314,  f.  c.   C;    var.  ? 

AUSTRALIS.  Blackb.,  Trans.  R.  Soc.  S.A.  x.  1887,  p.  201. 
S.  Australia  (probably  introduced). 

8000.  oiBBiPBNNis,  Blackb.,  l.c.  xv.  1892,  p.  32. 

Victoria  and  Tasmania. 

Wl.  LiNDENSis,  Blackb.,  l.c.  xiv.  1891,  p.  119. 
S.  Aust.;  Port  Lincoln  District. 

Family  LATHRIDIID^. 

LATHRIDIUS,  Herbat 
8002.  APiCALis,  Blackb.,  Trans.  R.  Soc.  S.A.  x.  1887,  p.  204. 
S.  Aust.;  Port  Lincoln. 
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8003.  AU8TRALICUS,  Belon.,  C.R.  Ent.  Soc.  Belg.  1889,  p.  xul 

Australia. 

8004.  BiPASCiATA,  Reitt.,  MT.  Munch.  Ent.  Ver.  1887,  p.  138,  n  22. 

Australia. 

8005.  cosTATiPBNNis,  Blackb.,  Trans.  R.  Soc.  S.  A.  x.  1887,  p.  202. 

Western  Victoria ;  Tasmania. 

8006.  MINOR,  Blackb.,  I.e.  p.  204. 

S.  Aust.;  Port  Lincoln,  <fec. 

8007.  NiGROMACULATUS,  Blackb.,  I.e.  p.  203. 

S.  Aust.;  Woodville. 

8008.  NODiFBR,  Westw.,  Introd.  Class.  Ins.  L  p.  155,  t.  13,  f.  23; 

Blackb.,  l.c.  p.  201. 
Tasmania. 

8009.  PUNCTiPBNNis,  Blackb.,  l.c.  p.  204. 

S.  Aust.;  Port  Lincoln. 

8010.  SATELLES,  Blackb.,  l.c.  p.  202. 

S.  Aust.;  Port  Lincoln. 

8011.  SBMIOOSTATUS,  Blackb.,  l.c.  p.  203. 

S.  Aust.;  Port  Lincoln. 

MONOTOMA,  Herbst. 

8012.  RUFA,  Redtenb.,  Faun.  Austr.   L  p.   203;  Blackb.,  l.c.  x. 

1887,  p.  201. 
S.  Aust.;  Port  Lincoln. 

CORTICARIA,  Marsham. 

8013.  ADBLAiDiE,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  120. 

S.  Australia  and  Tasmania. 

8014.  ALUTACBA,  Blackb.,  l.c.  p.  121. 

S.  Australia. 
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8015.  Andbrsoni,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  121. 

S.  Aust.;  Port  Lincoln  District. 

8016.  AU8TBAU8,  Blackb.,  I.e.  p.  120. 

S.  Aust.,  Yictoric^  Tasmania. 

8017.  CONFBETA,  Reitt.,  Verb.  Ver.  Briinn,  xviii.  p.  5. 

Victoria. 

8018.  DILATIPBNNI8,  Reitt.,  Deutsche   Ent.  Zeit.  1878,  i.  p.  96 

(^foveola^  Beck.). 
Australia. 
8019;  LiNDBNSis,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  120. 
S.  Aust ;  Port  Lincoln  District. 

8020.  8UBTILISSIMA,  Reitt.,  Mitth.  Munch.  Ent.  Ver.  1887,  p.  139. 

n.  23. 

Australia. 

Family  MYCETOPHAGID^. 

TRIPHYLLUS,  Latreille. 

8021.  INTRICATUS,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891, p.  122. 

Australian  Alps. 

8022.  MINOR,  Lea,  P.L.S.N.S.W.  (2)  x.  1895,  p.  226. 

N.S.  Wales;  various  localities.  Queensland;  Brisbane. 
8023    MULTiGUTTATUS,  Lea,  l.c.  p.  225. 

N.S.  Wales;  Richmond  River. 

MYCETiEA,  Stephens. 

8024.  PIL08BLLA,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  122. 

S.  Aust.;  near  Port  Lincoln. 

DIPLOCCELUS,  Gu^rio. 

8025.  ANGU8TULU8,  Blackb ,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  122. 

S.  Australia. 
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8026.  EXIGUU8,  Blackb.,  Trans.  R.  Soc.  S.A,  xiv.  1891,  p.  123. 

S.  Aust.;  near  Port  Lincoln. 

8027.  LATus,  Lea,  P.L.S.N.S.W.  (2)  x.  1895,  p.  228. 

W.  Aust.;  Donnybrook. 

8028.  Lbai,  Blackb.,  Trans.  R.  Soc.  S.A.  xviil  1894,  p.  204. 

N.S.  Wales  and  Queensland. 

8029.  PUNCTATUS,  Lea,  P.L.S.N.S.W.  (2)  x.  1895,  p.  227. 

N.S.  Wales;  Richmond  River. 

TYPH^A,  Stephens. 

8030.  PUMATA,  Linn.,  Syst.  Nat.  I.  2.  p.  564;  Blackb.,  Trans.  R 

Soc.  S.A.  X.  1887,  p.  205. 
S.  Aust.;  Port  Lincoln. 

Family  DERMESTID^ 

CRYPTORHOPALUM.  Gu^rin. 

8031.  AUSTRALICUM,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891, p  130. 

S.  Aust.;  near  Port  Lincoln. 

8032.  INTERI0RI8,  Blackb.,  l.c.  p.  131. 

S.  Aust.;  Basin  of  Lake  Eyre. 

8033.  QUORNENSB,  Blackb.,  P.L.S.N.S.W.  (2)  ix.  1894,  p.  93. 

S.  Aust.;  near  Quom. 

8034.  WOODVILLENSE,  Blackb.,Trans.  R.  Soc.  S.A.  xiv.  1891, p.  130. 

S.  Aust.;  Woodville. 

TROGODERMA,  LatreiUe. 

8035.  ADELAiDiE,  Blackb.,  Trans.  R.  Soc  S.A.  xiv.  1891,  p.  125. 

S.  Aust.;  Adelaide  District. 

8036.  ALPicoLA,  Blackb.,  l.c.  p.  124. 

Victorian  Alps. 
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8037.  ANTIPODDM,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  128. 

S.  Aust.;  near  Adelaide. 

8038.  BALDiENSE ,  Blackb.,  Lc.  p.  127;  l.c.  xv.  1892,  p.  208. 

Victorian  Alps. 

8039.  DIFFICILE,  Blackb.,  l.c.  p.  126. 

S.  Aust.;  near  Port  Lincoln. 

8040.  EYRBNSB,  Blackb.,  l.c.  p.  124. 

S.  Aust.;  Basin  of  Lake  Eyre. 

8041.  Froggatti,  Blackb.,  l.c.  xv.  1892,  p.  34. 

N.S.  Wales;  near  Yass. 

8042.  LiNDENSE,  Blackb.,  l.c.  xiv.  1891,  p.  125. 

S.  Aust.;  near  Port  Lincoln. 

8043.  Maclbayj,  Blackb.,  l.c.  p.  126. 

S.  Australia  and  Victoria. 

8044.  Meyeicki,  Blackb.,  Lc.  p.  128. 

W.  Australia. 

8045.  OCCIDENT  ALE,  Blackb.,  l.c.  p.  127. 

W.  Australia. 

8046.  Reitteei,  Blackb.,  Lc.  xv.  1892,  p.  207. 

N.S.  Wales;  near  Sydney. 

8047.  siNGULARE,  Blackb.,  Lc.  xiv.  1891,  128;  Lc.  xv.  1892,  34. 

S  Aust.;  near  Port  Lincoln. 

8048.  VAEiPBS,  Blackb.,  Lc.  xv.  1892,  p.  208. 

S.  Aust.;  near  Adelaida 

8049.  YORKBNSE,  Blackb.,  Lc.  xiv.  1891,  p.  127. 

S.  Aust ;  Yorke's  Peninsula. 

ADBLAIDIA,  Bl&okbnm. 

8050.  BiGUA,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  130. 

S.  Australia. 
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ANTHRENUS,  Geoffrey. 

8051.  FuNDBRSi,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  132. 

S.  Aust.;  near  Port  Lincoln. 

8052.  OOELLIFIR,  Blackb.,  I.e.  p.  132. 

S.  Australia. 

8053.  VARius,  Fab.,  Syst.  Ent.  p.  60;   Erichs  ,  Nat.  Ins.  III.  p. 

455;  Blackb.,  l.c.  p.  132. 

Australia  (probably  introduced). 

8054.  80C1U8,  Lea,  P.L.S.N.S.W.  (2)  x.  1895,  p.  228. 

N.S.  Wales;  Sydney. 

Family  BYRRHID^. 

BYERHUS,  Linn^. 

8055.  KAUCU8,  Blackb.,  Trans.  R.  Soc.  S.A.  xiv.  1891,  p.  133. 

Victorian  Alps. 

8056.  TORRBNSBNSis,  Blackb.,  l.c.  xii.  1889,  p.  138. 

S.  Aust.;  Torrens  River. 

ASPIDIPH0RU8.  LatreiUe. 

8057.  HUMKRALis,  Blackb.,  P.L.aKS.W.  (2)  ix.  1894,  p.  92. 

Tasmania. 

Family  PARNID^. 

ELMIS,  UtreiUe. 

8058.  TA8MANICCS,  Blackb.,  P.L  S.N.S.W.  (2)  ix.  1894,  p.  94. 

Tasmania. 

8059.  V-FA8CIATU8,  Lea,  l.c.  x.  1895,  p.  590. 

N.S.  Wales;  Tamworth. 
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Family  HETEROCERID^. 

HETEROCERUS,  Fabricius. 

8060.  Plindbrsi,  Blaekb.,  Trans.  R.  Soc.  S.A.  x.  1887,  p.  205. 

S.  Aust;  Port  Lmcoln,  <kc. 

8061.  INDI8TINCTUS,  Blaekb.,  I.e.  xiv.  1891,  p.  134. 

Vietoria;  Ovens  River. 

8062.  MULTIMACULATU8,  Blaekb.,  I.e.  x.  1887,  p.  205. 

S.  Aust ;  Torrens  River. 

8063.  viOTORiJB,  Blaekb.,  I.e.  xiv.  1891,  p.  133. 

Vietorian  Alps. 

Family  LUCANID^. 
Sub-Pamily  LUCANIDES. 

PHALACR0GNATHU8,  Macleay. 

8064.  Wbstwoodi,  Shipp.,  Trans.  Ent.  Soe.  Lond.  1893.  p.  428. 

N.  Queensland;  Cape  York. 

CLADOGNATHUS,  Burmeiater. 

8065.  LIMBATUS,  C.  O.  Waterh.,  Ann.  Nat.  Hist.  1887,  p.  381. 

N.  Queensland;  Cape  York,  <kc. 

CERATOGNATHUS.  Westwood. 

8066.  Frogoatti,  Blaekb.,  P.L.S.N.S.W.  (2)  ix.  1894,  p.  94. 

N.S.  Wales;  Botany. 

8067.  OiLEBi,  Blaekb.,  Trans.  R.  Soc.  S.A.  xix.  1895,  p.  215. 

Vietoria. 
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FIGULUS,  W.  S.  Madeay. 

8068.  TRILOBUB,  Westw.,  Ent.  Mag.  v.  1838,  p.  263. 

N.S.  Wales. 

Family  SCARAB^ID^. 

Sub-Family  COPRIDES. 

CEPHALODESMIUS,  Weatwood. 

8069.  COBKUTUS,  MacL,  P.L.S.N.S.W.  (2)  ii.  1887,  p.  220. 

N.  Queensland;  Mossman  River. 

EPILISSUS,  Reiche. 

8070.  GLOBULUS,  Mac!.,  P.L.S.KS.W.  (2)  ii.  1887,  p.  222. 

N.  Queensland;  Cairns. 

GESSERODON,  Hope. 

8071.  Gbbtroi,  Lansb.,  Ann.  Mus.  Civ.  Genov.  (2)  ii  1885,  p.  375. 

N.  Queensland;  Cape  York. 

8072.  VABiOLOBUS,  MacL,  P.L.S.KS.W.  (2)  iii  1888,  p.  897. 

N.W.  Aust.;  King's  Sound. 

TEMNOPLECTRON,  Weatwood. 

8073.  DIVERSICOLLB,  Blackb.,  Trans.  R.  Soc.  S.A.  xviiL   1894, 

p.  204. 

N.  Queensland. 

8074.  LUCiDUM,  MacL,  P.L.S.N.S.W.  (2)  iii.  1888,  p.  898. 

N.W.  Aust.;  King's  Sound. 

8075.  occiDBNTALE,  MacL,  I.e.  p.  898. 

N.W.  Aust.;  King's  Sound. 

8076.  POLITULUM,  MacL,  Lc.  (2)  ii.  1887,  p.  221. 

N.  Queensland;  Cairns. 

8077.  PYGBLEUM,  MacL,  Lc.  iii.  1888,  p.  898. 

N.W.  Aust.;  King's  Sound. 
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